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THE COAST DE­
FENSE MONITOR 
AMPHITRITE. 
The formidable 

l i t t l e  wa r s h i p  
which forms the 
subject of the ac­
companying illus­
trations is one of a 
group of five simi­
lar vessels whose 
keels were laid as 
far back as the 
year 1874. In the 
official lists of the 
navy they are de­
scri bed as iron low 
freeboard c o a s t  
defense monitors. 
With the excep­
tion of a few small 
gunboats, t h e y  
represent the only 
new construction 
attempted in the 
navy during that 
long twenty years 
of silence which 
fell upon the busy 
navy yards of the 
country from the 
close of the civil 
war to the date of 
t h e  construction 
of our m o d e r n  
navy. The build-
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g of even these. 
'e ships was car­
e d  on slowly, 
ld it was stop­
J d before they 
e r e  com pleted, 
Ld the shells of 
e ships, w i  tIl 
eir engines on 
lard, but wi t h 
I armor or anna­
mt, w e r e  laid 
" and it was not 
1 t it Mar ch 3, 
95, that an ap­
opriation of $3,­
B,046 was made 
r their comple­
In. 
Of the five mon­
lrs, three, the 
i a n t o n o m o h, 
onadnock, a n d  
error, are sister 
Lips to the Am­
litrite, which is 

3,990 tons dis­
la c e m e n  t, the 
u r i t a n  being 
msiderably larg­
., 6,060 tons, and 
Lrrying 12 inch 
�ainst the 10 inch 
lUS of the small­
(Continued on 

page 381.) 
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J citutific �mtritau. [NOVEMBER 2 I, 1896. 
THE SINKING OF THE BATTLESHIP TEXAS, THE CLOSE OF THE VENEZUELAN DIFFICULTY. 

That most unlucky of all the ships of our navy, the The cause of civilization has won a bloodless victory 
Texas, has added one more accident to the long list in the agreement which has recently been reached by 
which lies to her credit by going to the bottom as she the governments of the United States and Great Britain 
lay at her moorings at the Brooklyn Navy Yard last on the Venezuela,n question. That the result was an: 
week. ticipated robs it of none of its value or significance. 

As far as can be learned at this early stage of the It is but a few months since the two greatest nations 
inquiry, it looks as though the accident was due to an upon earth, who claim to be the exponents of all that 
attempt to make repairs upon the ship's starboard is best in modern civilization, were confronting each I injection valve while she was afloat. The inJ'ection other almost with hand upon the sword-hI·lt,. There TERMS FOR 'J'HE SCIENTIFIU AMERICAN. I mslablislled 1 S45.) valvo control!; th

.
e admission of sea water to the con- was discernible an ill-suppressed exultation among 
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i:J�6i6s:'Sd: 1:33 i which pierces the ship's bottom, and conducts water despotic power at the bare suggestion of a struggle to 

Remit by postal or express money order, or by bank draft or cbeck. directly from the sea to the condensers. It appears the death between the two great branches of the 
MUNN & co .. 361 Broadway, coroer of Franklin Street, New York. that this apparatus was being overhauled, and that a Anglo-Saxon race, which, under systems of government 

The Scie11lillc AmericDn Supplement temporary valve had been put in with a view to ena- that differ chiefly in name, have proved that the free-
(EsULbli.hed IS76) bling the repairs to be made without placing the Texas dom of the individual and the sovereignty of the 
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E:z� in dry dock. Why this work was done afloat can only people are the true secret of national wealth, power, 
with SCIENTIFIC AMERICAN. '1'erlOs of subscription for SUPPLEMENT, be surmised; but we can well understand that there I'S I and cont,entment. The mere thought of war made two $S.OO a year. for tbe U. >l •• Canada or MeXICO. $6.00 a year, or £1 4s. 8<1., ��fJ'���?, �oe�:J���e��
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/�E�����'a���a ��tfe���o��� is necessary, �n account of the serious straining of her' most awful conflict in the history of mankind, both for 

receipt or seven dollars. To foreiun count.rIes, eillht dollars and fttt'll cents structure whICh took place on the last occasion of her its intrinsic horrors and for its irreparable loss' and a year, or £1 Us. 11d., vo.tage prepaid. I ' 
Building Edition of Scientific AIRel·lcnn. I 

docking at this navy yard. that the cause of civilization would have been thrown 
(Estnblished 1 SS5 . ) The valve by which the main injection pipe is closed back half a century. 

1'HE BUILD ING EDITION OF THE SCIENTIFIC AMERICAN is a larlle and is operated by a screw which works in a stout yoke. It But it was not to be. The spread of education, 
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6sJ;!; the Texas sank until she rested upon the mud at the sible for the present amicable settlement of the diffi­

PLEMENT, $9.� a year. To foreign countries, $11.00 a year, or £2 5s. 2d., bottom of the East RIver. That she did not disappear culty. " Peace hath her victories as well as war," and po.tal/(e prepA,d. i altogether is due to the fact that there was not sufficient no triumph of arms, however brilliant, could have shed 
I;t;XPOI"t Edition of the Scienlific AIDerican ! depth of water at this point to cover her; had the acci- the glory upon either nation which is cast upon them 

(Estllbllsbed IS7S) I dent happened in deeper water this battleship would collectively in the hour of their mutual forbearance. 
with wbich is Incorporated" LA AM�RTCA CIENT ul'reA E INDUSTRIAL," or I . . ' 
Spanisb edition of the SCiENTIFIC AMERICAN, publi.bed montbly, unl- now be out of SIght, possIbly for good. As it was the The first definite announcement of the event came 
form in size anti typoqrapbywith the SC1ENTIFIC AMERICAN. Every num- . • 

' 
ber containssbout 100 pa�es, pr.,fusely Illu.trated. [t is the IIne.t scientiOc dIVerS were able to plug' up the valve, !Uld, WIth the as- from Lord Salisbury at the banquet attending the in-
industrial export paper published. It circulates tbroullhout CUba, the . t f f k� h West Indle., Mexico. Ceotral and South America, SpaID and S�anish pos- SIS ,ance 0 a ew wrec mg tugs, t e water was pumped stallation of the Lord Mayor of London; an occasion 
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����gr;�� p��c�� tth:�':frrcEU\\��I����ies�25IX!,:nis
ear, or £0 12s. 4d., post I The accident has created quite a sensation, and it is make important announcements of a political nature. 

MUNN & CO., Publisbers.361 Broadway. New York. I being freely asked what is the value of watertight com- He said: "You are aware that in the discussion had dllft �h�a�'tt:,·�e�:; iYa�:m�� i:e�1tf����� �:-.��tl:xf�e��d�r°':,�y Jb'M'� partments and the powerful pumping machinery of our with the United States on behalf of their friends in 
&�·Reader. are specially reqnested to notify tbe publlsbers In case ot warships if a paltry 13 inch hole can send them to the Venezuela, our question has not been whether there 
any failure. delay. or irregularity in receipt of papers. bottom in a sheltered navy yard. The accident hap- should be arbitration, but whether arbitration should 

NEW YORK, SATURDAY, NOVEMBER 21, 1896. 
pened in the early morning, and it will probably trans- I have unrestricted application, and we have always 
pire that the watertight doors were open and that the claimed that those who, apart from historic right, had 
water rose to the furnaces and put them out before the right which attaches to established settlements 

COlllell'.. any effective pumping could be attempted. It is cus- should be excluded from arbitration. Our difficulty 
(lIIust.rat.erl art,im •• BrO marked with an a.t.eriSk.) tomary to keep these doors open in harbor, and espe- for months has been to define the settled districts, and 
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TABLE OF CONTENTS Ol!' These modern battleships are as intricate and as by each nation. The jealous care with which Great 
delicate as. they are ponderous and costly. All the Britain guards the person and property of the meanest 

SCIENTIFIC AMEHICAN SUPPLEMENT elaborate precautions of minute subdivision, bUlk- I of her subjects is abundantly vindicated and is allowed 
heads, and powerful pumping machinery is after all to extend itself to every subject who can justly lay 
dependent upon the "human element " for its effi- claim to it in the present case; while the rights of the 
ciency. It may surely be laid down as a general rule United States under the Monroe doctrine as defined by 

No. 1090_ 
Por tile Week Elldlll� November 21, 1896. that, no matter where a battleshIp may be, whether in the present administration in the case of Venezuela 
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tbe Hands.-Descrlption of a very unplea.ant BIJection of tbe the Navy Department has not been such as to bring to water were encountered in this well at the depth of 648 skin of the hands, pres1lmably due to X rays ........... . .. ...... ..... 17426 I 

IX. PHYSICS.-Note on Hllzb Temperatnre Determinations ......... 17424 it much credit or strengthen the confidence of the pub- feet. In the MifflIn well, drilled in 1865, some oil was 
x. PHY8\oL�GY.-1'be Verdm SpbygmometrOl/(raPb.:-A macblne i lic in its efficiency. The wretched mishap which is now found at the depth of 135 feet. 

m�:i��l.;';.��.��.� .����� .. ��:v.������:�
I
.����.������� .. ����:��.:-:� 17426 the subject of inquiry might easily have involved the A writer in the Indianapolis Journal holds that the 

XI. RAILRUA D ENGINl!l EItING.-Tbe Stronll Locomotive of 1889 loss of a whole ship's company and done irreparable Indiana field is only an infant. He looks for a remark-
tlo�,I�btU�1 ��:n����f:::t�:tI�'!i;,���?I�;�::W,g: ���.�

t
.��� 17US damage to the prestige of the navy, and it is earnestly to I able development within the next few years. While 
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RAPm TRANSIT IN NEW YORK CITY. The opening of another great north and south: null and void, it should be repealed in part, as the court 

The amended plans and a digest of the report for a thoroughfare contiguous to Broadway will greatly re- i determined proper. The Berliner applicatiou for pa­
scheme of rapid transit iu New York City, which were lieve the present congestion, and its underground road· tent was filed June 14, 1877, but the patent was not 
submitted by Mr. W. B. Parsons, the chief engineer, at will undoubtedly give it in time an importance second II issued until fourteen years thereafter. 
the last sitting of the board, will be found in the cur- only to Broadway i.tself. The main points raised by the United States are: 
rent issue of the SUPPLEMENT. They are worthy of By a study of the plans it will be seen that the rails First-That the patent is void for illegal delay in its 
the careful study of the citizens of the metropolis and will not lie more than about seventeen feet below street I issue. 
incidentally of every one who is interested in the pro- level j and if the station platforIllS are built level with Second-That it is also void on the ground that a 
blems of city transportation. the platforIllS of the car, it will not be necessary for prior patent was granted upon the same application to 

It is safe to say that there is no municipal question- passengers to descend more than thirteen feet to reach the same applicant for the same invention. 
not even that of water supply-which is likely to be- the train. The patent covers what is known as the microphone. 
come so perplexing in the twentieth century as that of • I.. .. The Attorney-General will set up that the Bell Tele-
how to handle the ever increasing multitude which Hor8ele.. (larrlage. "or Mall Service. phone Company " designedly and with intent to there-
day by day rolls like the flow and ebb of a tidal wave The Railway Mail Service, which has charge of the by prolong its monopoly, delayed and prolonged the 
to and from the business centers of the great cities of wagon deliveries in New York City, is about to experi- pendency of the application for more than thirteen 
the world. Questions of rapid transit are of the kind ment with horseless wagons with which to collect mail years after its control of the patent." 
that cannot be taken in hand too early, for the per- from the street boxes. The matter has been under the The Bell Telephone Company, in its answer, points 
plexities which they have to solve grow by delay. The consideration of Second Assistant Postmaster-General out that the United States officials from the first have 
growth of urban population and the increase in the Neilson for a long time, and discussing the question in had entire control of the application for patent, and an 
per capita travel is so rapid that provision for rapid his annual report. he says: express denial is made thati'there was any fraud, acci­
transit should by rights be made well in advance of the "It is hoped that the experiments with the horseless dent, or mistake. The company maintained that it 
demand for it; otherwise a city's traffic is certain to wagons, which will be tried during this fall, will be suc- had not designedly delayed the issue of the patent, 
overtake and swamp its accommodation. This is the cessfu!, and will enable the department to put these col- with a view to extending its rights. It alleged that if 
conditiou of rapid transit in New York to-day, where lection wagons in service at a greatly reduced expense, there was any slowness, it was the act of the plaintiff 
hundreds of thousands of its citizens are carried to and the theory being that the horseless wagon will be very itself, the United States. 
from the city amid miseries of overcrowding that are a much less expensive to operate than the horse wagon. The case was tried in the United States Circuit Court 
positive disgrace to a metropolitan city. This will be thoroughly tested, and the information for the District of Massachusetts, where the contentions 

The Board of Rapid Transit !Railroad Commission- that is needed gained in a very short time. The horse- of the United States were sustained. The Bell Com­
ers was appointed about three years ago to deal with less wagon that is being constructed is built upon iden- pany appealed to the Circuit Court of Appeals, where 
the whole question and provide a new railroad system. tically the same plan as the horse wagon, and will ac- the preceding decision was reversed on the ground 
Its first plans called for a four-track underground complish exactly the same result as far as the service that there was no evidence of dereliction of duty in the 
road, beneath Broadway, from the Battery to the up- goes, the only difference being in the mode of locomo- Patent Office, and the bill in equity of the United 
per city, and above-ground tracks from the upper city tion." States was dismissed. 
to the suburbs. It was to cost something over $50, - Data o f  this kind would be very valuable and render The case now comes before the Supreme Court o n  an 
000,000. This scheme was vetoed by the Appellate Jus- more real service to the industry than the offering of appeal by the United States from the decision of the 
tices, who closed the Broadway route for underground prizes for races in which the element of speed is too Court of Appeals. The same points first presented, as 
roads, and declared the cost to be prohibitive. Tha often considered in advance of the real practicability. to delay, are still foremost, and t.he arguments of coun­
plans embodied in the recent report of the engineer It is only a short time since ·the improved collection sel on November 11 were dh'ected mainly on these 
have been drawn to 'Ionform to the rulings of the wagons were tried in New York City. The experiment points.-Washington Post. 
court, which they db br avoiding Broadway alto- has proved a complete success, for the new service ac­
gether in the lower city and by bringing the cost below complished all that WI'!.!! expected of it. Supenntendent 
$30,OOO,OOO-on the face of it, a very reasonable figure Bradley, of the Railway Mail Service, in an interview 
for a work of this magnitude. said: 

The present plan places the terminus at the Post "Our experience with the collecting wagons now in 
Office, around which a loop would be constructei, so the service has demonstrated their usefulness beyond 
that there would be· no switching or crossing of local all doubt, and I consider them a pronounced success. 
and express trains. From this point there would be a They are not intended so much to save time in the 
four-track underground road beneath Center Street, transmission of mail from points of collection to re­
Elm Street, and Fourth Avenue to Forty-second Street. ceiving stations as they are to expedite the handling 
Here the system would divide; one branch consisting for of the mails. This they certahlly do. As it is now, 
the present of two tracks, would extend beneath Park mail collected from street boxes by one of these wagons 
Avenue, alongside of the existing Harlem Railroad, to is stamped, assorted, separated, and made ready for 
One Hundred and Tenth Street, where it would swing immediate shipment to points of destination as soon as 
over to the left and proceed northerly as a three-track it reaches the station. All the time it is in transit is 
road to the Harlem River, the third track being used thus used to good advantage. When we have a suf­
for express trains. Such. a line would serve the exten- ficient supply of these wagons, we can take mail col­
sive district lying beneath the Ninth. Avenue Elevated lected from the street boxes to postal cars direct, with­
and the present Harlem Railroad. The district north out sending it to the general office or to stations at all. 
of the Harlem River and east of the Harlem Railroad, This will improve the service in all parts of the city and 
Mr. Parsons thinks, can be wisely left to be served for save much time." 
the present by the improved facilities which can be af- The horseless wagon now building will be put in use 
forded by the Manhattan Elevated Railroad Company; in New York City in a week or so. A representative 
and should this company refuse to extend and improve of Superintendent Morgan, of the City Delivery Ser­
its facilities, it will be possible at any time to lay out vice, !laid that it was the general impression that the 
and construct a new line. horseless wagon service, if a success, would be used en-

The annexed district of New York lying to the west tirely in the upper and suburban parts of town, where 
of the Harlem Railroad is to be served by acquiring the pavements were good, the streets less crowded, and 
private property, and building a railroad, elevated or the distances between the boxes and the branch post 
depressed, as far as Tremont Avenue, where it would offices longer. 
terminate for the present. �I\ny further extension that -----__o ...... .., ........ ------

might be required could be met by building an elevated 'rhe Berliner Telepbolle Patent. (la.e be .. ore the 
road through Jerome Avenue. Snpl·eme (lour'. 

Mr. Parsons is of the opinion that, before building The case of lthe United States against the American 
this last extension, it would be well to open the under- Bell' Telephone Company was argued in the United 
ground road from the City Hall Park to the Battery. States Supreme Court on November 11. In some re­
We fully agree with this suggestion, and indeed it is a spects the case is regarded as among the most import­
question whether the Battery should not be made the ant before the court, as it involves the validity of the 
starting point of the present amended scheme, and Berliner patents, owned by the Bell Company. 
whether it would not be good policy to incur at once Attorney-General Harmon, Solicitor-General Conrad, 
the'outlay involved in the construction of this part of and a number of attorneys representing special in­
the line, even if the northern extensions of the road terests, appear in connection with the suit of the 
were curtailed thereby. United States, while the Bell Company has a heavy 

From Forty-second Street and Fourth Avenue a two. array of counsel, including Messrs. James J. Storrow, 
track road would be built through that street and up James H. Choate, and Frederick P. Fish. The Stand­
Broadway to Fifty-eighth Street, and a three-track ard Telephone Company is represented by General 
road from there to Ninety-eighth Street. From Ninety- James McNaught and Myron Francis Hill, who have 
eighth Street to One Hundred and Thirty-fifth Street filed a brief on two points in behalf of the govern­
it would be continued as a two-track road, being car- ment. The Standard Company has no direct interest 
ried across the viaduct at that point if so desired. Be- in the litigation, except as it affects the general use of 
:yond this point the proposed cable or electric road of telephones. It is said that a decision in favor of the 

the Thlrd Avenue line would give a through connec- government would tend to open the telephone to pub­
tion with Kingsbridge and Yonkers. It is further lic use. 

stated in the report that all the proposed roads on Owing to the importance of the interests involved, 
Manhattan Island are capable of being enlarged to the court granted nine hours for argument, which will 
four tracks. continue the case for about three days. Judge R. S. 

The amended plans are a decided improvement over Taylor, of Indianapolis, opened the argument on No­
those rejected by the Appellate Court. The cost is vember 11 in behalf of the United States. 
only sixty per cent as great j and by taking the Elm 
Street route the difficulties of construction are greatly 
reduced and the objections from property holders 
avoided. Elm Street is to be widened, and the tunnel 
can be constructed simultaneously with this work, the 
cut being made in the open. 

HISTORY OF THE SUIT. 
The suit began February 2, 1893, whim the Attor­

ney-General filed a bill in equity against the American 
Bell Telephone Company and Emile Berliner, asking 
for the annulment of its patent. An alternative prayer 
was made chat if the patent WaB not declared wholly 

. I.,. 

The (lIre Pel·dl1 PI·ocess. 

The revival of the " lost art," or ancient wax process, 
in sculpture has lately been accomplished in this coun­
try by a well known Rhode Island artist, Hippolyte L. 
Hubert, notably in a bust of the late Judge Carpenter 
of that State, says the New York Sun. The process is 
pu blic, except in one particular, the hardening of the 
gelatine used. The clay or plaster bust is covered with 
a clay coating of even thickness j this is again coated 
with plaster. the clay being used to give the thickness 
of the gelatine; both clay and pIaster are then remov­
ed in two sections. The clay is taken from the plaster 
and the space between the work and the plaster filled 
with gelatine, prepared by the secret process to resist 
the action of heat. The gelatine is cast into two 
moulds, closely adhering to every feature of the work, 
and is now prepared to receive the wax, which is attach­
ed to the gelatine mould until a thick enough coating 
is obtained, when the gelatine mould is at once re­
moved, and may be melted and used again. The 
whole secret of the process is in the preparation 
of the gelatine so as to resist the action of the hot 
wax. The wax model thus obtained is hollow and very 
light, is an exact reproduction of the original bust, 
and may be given any finishing touches that the sculp­
tor desires. Being susceptible to the action of the 
atmosphere and of heat, these wax models are kept 
fll)ating in water until the time they are con veyed to 
the foundry. The work of the sculptor is then finish­
ed, and the success of the casting depends, of course, 
on the founder. 

••••• 

The Late Henry A. Mott. 

Dr. Henry A. Mott, the well known chemist, engi­
neer and author, died on November 8, in New York 
City. He was born at Clifton, Staten Island, in 1852 
and was a grandson of Dr. Valentine Mott, the distin­
guished surgeon. He took the degrees of Engineer of 
Mines and Bachelor of Philosophy at the School of 
Mines, Columbia College, and in 1875 received the de­
gree of Doctor of Philosophy. After a study of chem­
istry he acted as an expert and conducted some remark­
able cases relative to the adulteration of baking pow­
ders with alum and also butter substitutes. In 1881 he 
became Professor of Chemistry in the New York Medi­
cal College and Hospital for Women. He was a mem­
ber of many learned societies and wrote able scientific 
works, among which are "Was Man Created 1" "The 
Air We Breathe," "Matter, Force and Energy," '"The 
Chemist's Manual and Chart on Food." He was the 
author of many minor works and papers. 

,. .... 

Our Anniver8ary Number. 
Our supply of copies of this great semi-centennial 

number, although the edition was so large, has now 
become so limited that we again remind subscribers 
and others interested who desire a copy for perusal or 
preservation that they should be prompt in sending in 
their orders. It has been found necessary, as pre­
viously announced, to advance the price to twenty-five 
cents a copy, which should be sent with the order. 
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IMPROVED WHITE LEAD GRINDING MACHINES. 

The accompanying illustrations represent 
machines embodying the latest improvements 
for facilitating the grinding of white lead· 
They were recently built for the John T. Lewis 
White Lead Company. of Philadelphia, by the 
Robert Poole & Son Company, of Baltimore, 
and form quite a departure from the usual ma­
chines for such purposes. 

In the process of the manufacture of white 
lead, the lead, after coming from the corroding 
pots, where the pure or blue lead is treated 
with reducing acids, is ground in water to 
disintegrate all lumps of corroded lead before 
going to the settling tubs. The large machine 
illustrated herewith, which is known in the 
trade as a water mill, is designed to do this 
work. As the highest efficiency was one of the 
requisites, it was determined to depart from 
the usual light design and make a machine 
having heavy parts to be run at high speeds, 
and with all possible automatic details and 
labor-saving devices as well as the highest class 
of workmanship and best materials through­
out. 

The machine consists of a heavy bed plate of 
the box pattern, erected on solid concrete 
foundations, about 12 feet square. This plate 
carries four heavy square cast columns 5 feet 
long, on top of which rests a similar sized plate 
carrying the stones for grinding, which are 54 
inches diameter of the best solid French buhr 
type. The under stone is the runner in every 
case. They are fitted in bronze baskets. and 
mounted on heavy spindles which drive 
by a universal joint device. There are four 
sets or pairs of these stones, making what is 
termed a double mill, although but one-half 
or two sets of stones only are in operation at a 
time; the other two sets are "spares." Under 
each set of upper stones there are placed two 
conveyors, driven by chain belt from the main 
shaft, to carry the material after the first grind­
ing from the upper to the lower run of stones. 
Besides being positive this attachment econ-
omizes space, which would be necessary to ob-
tain the same results by gravity. After passing its 
second grinding through the lower run of stones, the 
material is spouted away, and conveyed to the settling 
tubs. 

The main horizontal shaft of the machine con­
nects directly with the' engine, and the power is 
transmitted from this shaft to a central upright 
shaft by heavy machine cut beval mortise gearing. 
From thence it is tran'lmitted to the stone spindles 
by wood and iron spur gears, machine cut. Each 
stone pinion on the spindles is fitted with a very 
positive and powerful fric­
tion clutch, admitting of 
any pair of stones being 
thrown out at will. The 
toes of the spindles run in 
specially designed bronze 
steps, a dj u s t abl e from 
a b o v e .  All the driving 
mechanism is placed be­
tween the two bed plates 
in a compact yet well de­
s i g n e d  manner, and aU 
parts are easily accessible, 
either for cleaning, adjust­
ing or repairs. The opera­
tion is all controlled from 
the grinding floor, by suit­
able levers and connt·c­
tions. The floor space oc­
cupied is 12 feet by 12 feet, 
while the total height from 
lower floor to top of buhr 
casing is 14 feet 9% inches. 
Total weight of machine 
on f o u n d a t i o n s ,  112,000 
pounds. The capacity of 
the machine is about 50 tons 
per day of 10 hours, requir­
ing 75 horse power to drive. 

After leaving the water 
mill, the product is allowed 
to settle by gravity in set­
tling tubs, after which the 
water is evaporated by 
steam heat, and the lead is 
then ready to be mixed 
with oil. This is, in part, 
accomplished by a centri­
fugal mixer, shown at the 
top of one of the engrav­
ings. This machine consists 
of a cast iron base, with 
annular V slots, on which 
rests a cast iron pan 48 
i n c h e s  in diameter, 12 
inches deep, with a circu-
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very thoroughly in a short time. The mixing 
may be continued as long as necessary, when 
the central plug can be raised and the mixed 
material allowed to fall into the receiver-a 
cylindrical cast iron receptacle placed immedi­
ately under the mixing pan. The capacity of 
the mixer is about one ton per hour, re­
quiring 15 horse power in driving, and weighs 
nearly 5,000 pOlUlds. From the receiver the 
material is fed mechanically into the oil mill 
to more thoroughly mix it, which is the last 
operation of the process. This mill is fitted 
with two run of best imported French buhr 
stones 36 inches in diameter under runner, one 
pair mounted to the side and above the other 
in cast iron cases resting on strong columnar 
frames, with lateral bracing, all fitted on sub­
stantial base plate. The stones are driven by 
suitable gearing from a horizontal shaft in the 
base, which in turn is driven from the main line 
shaft. The operation is similar in every way 
to the water mill, only these machines are not 
required to be as large and heavy. The ma­
terial passes through the top stones and thence 
by gravity into the lower run of stones. 
From the lower stones it passes into the cool­
ing pan to remove the heat engendered in the 
grinding, and is then packed in kegs for market 
as white lead. The machine requires about 
20 horse power to drive and weighs about 
10,000 pounds. 

No attention seems to have been spared to 
make all of these machines of the very highest 
type of efficiency. With properly designed 
parts and best workmanship and materials, 
they form in their completeness one of the 
most thoroughly equipped plants in this line 
of manufacture to-day. 

., ... 
A lliotor Car C..ob In London. 

The London correspondent of the New York 
Tribune, in a recent letter, states that the first 
meeting of the Motor Car Club, which will 
soon occur, will excite less interest than a lord 

MIXER AND OIL lULL FOR WHITE LEAD GRINDING. mayor's show, but it may lead to more im-
portant results. It will be·a trial trip of horse­

lar hole in the bottom, which is opened and closed less vehicles from the Hotel' Metropole to Brighton, 
by a cast iron plug. Around the outer flange of the through Brixton and Reigate. Fifty-four vehicles have 
pan is fitted a segmental rack engaging with a bevel been entered· for the contest. These will include two 
pinion in the head. The frame or head of the machine Daimler cars, which finished first and second in the 
carries two shafts, one above the other, one for driving race from Paris to Marseilles and back; several German 
the pan and the other for driving the plows or stirrers vehicles, two Duryea carIS - from America, and a large 
which do the mixing and are fitted between the plug number of English electric carriages and petroleum 
and the sides of the pan. The operation is very simple. traps. It will be a remarkable show, and will attract 
The corroded lead and oil are put in the pan, and, as it throngs of spectators from the Embankment and West­
revolves, they are carried under the stirrers, and, as minster Bridge all the way to the coast. Coventry has 
these are also revolving. the two ingredients are mixed become the headquarters for the new industry of sup­

POWERFUL WATER MILL FOR GRINDING WHITE LEAD. 

clcient!pcJtmeriCart 
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plying what are, by an 
atrocious barbarism, called 
"autocars," which answer 
the requirements of the 
new act of Parliament, but 
t.here have been interesting 
experiments also in Col­
chester and other towns. 
One invention e m  p l o y  s 
neither an electric battery 
nor a heating tube. It has 
no external flywheel amI 
the oil lamp is not kept 
constantly burning. With 
electric omnibuses in COIIl­
mon use the aspect of Lon­
don streets will be changed, 
but the cabmen· are not 
yet convinced that their 
occupation is threatened. 

...... 
THE Scientific American 

Reference Book, published 
by Munn & Company, of 
New York, c o s t s  b u t  
twenty-five cents, but is 
worth, says the Spatula, 
of Boston, ten times that 
amount. It tells all about 
the p a t  e n t and trade 
mark laws, and gives mi­
nute directions for secm'­
ing the various kinds of 
protection f o r  anything 
that's new and a fit sub­
ject for a patent, t r a d e 
mark or copyright, The 
principal m e  c h a n  i c a I 
movements are illustrated 
by 150 d i a g r.a m s, the 
steam engine is dissected 
and analyzed, the metric 
system is explained and 
hundreds of useful facts 
are gathered together and 
carefully indexed. 
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AN ELECTRICALLY: OPERATED RAILWAY SWITCH. 

The illustration represents an electrically operated 
switch mechanism designed to automatically switch 
the cars from one track to another without action on 
the part of the motorman. The improvement has 

J t itntif i t  !tuttitau. 
sticks. With this arrangement, airs in two parts may 
be played ; and there may be two performers, one play­
ing on one side without interfering with the per­
former on the other side. In the hands of good 
musicians this apparatus is very pleasant to listen to. 

-G. Tissandier. 

Lar"e Gllla to Llbrarlea. 

153 %' 

In a recent number the Critic gives detailed 
lists of the large gifts of money that have been 
made for libraries in this country. The splen­
did record it has to present it hopes may inspire 
other rich men to go and do likewise. Here are 
the facts collected : 

New York Public Library.-Astor Foundation :; 

BROWNE'S ELECTRICALLY OPER ATED RAILWAY SWITCH, 

-John Jacob Astor, $400,000 ; William B. Astor, 
upward of $550,000 ; John Jacob Astor, $700,000. 
The value of the total endowment of the Astor 
Library on December 31,  1894, was $2, 105,871.87. 
Lenox Foundation-Mr. James Lenox's gifts to 
the Lenox Library from 1870 to 1880 (the year 
of his death) were, in 1870, $300,000 ; 1871, $100, -
000 ; 1872, $100,000 ; 1874, $130,000 ; 1875, ' $85, -
000 ; 1876, $20,000 ; total, $735,000, besides books, 
works of art, etc., and ten lots for the library's 
site. The value of all these gifts has consider­
ably increased-especially that of the real 
estate. Tilden Foundation-The amount 
already haqded over by the Tilden estate to the 
New York Public Library is something over 

been patented by Walralll S. Browne (Manufacturers' $2,000,000. The total amount the library is expected 
Paper Company), box 683, New York City. The main to realize from this source is set at $2, 125, 000. 
view illustrates the application of the improvement, By the will of the late John Crerar, the John Crerar 
and the small figures show further details of the contact Library, of Chicago, was made his residuary legatee, but 
devices. The improvement contemplates there being with a provision that t!le executors of the estate should 
several switches on the line, and adjacent to each one use their discretion as to the time of the paymen: of 

377 
years, a proprietary institution, the Minneapolis Athe­
neum, which has funds amounting to $200,000. This 
property was the gift of a certain Dr. Kirby Spencer, a 
citizen who died about 1860, bequeathing his estate in 
this way. At the time of his death, the property, which 
was in real estate, was far less valuable than now. 
It yields a varying income, sometimes above, sometimes 
a little below, $8,000 a year_ This sum is used to sup" 
plement the funds derived from taxes, amounting dur­
ing the present year to about $54,000. 

The executors received in 1881, under the will of 
Judge Forbes, of Northampton, Mass., $252,260. The 
money was suffered to accumulate for ten years, in 
accordance with a provision of the will and a vote of 
the town. In 1894 the executors delivered to the trus­
tees appointed by the city a building and lot which 
had cost $128,994, $1,350 of other non-productive pro­
perty, and funds amounting to $355, 565. This is the 
real endowment of the library, and not the amount 
originally recei ved. 

Mr. George Peabody endowed the Peabody Institute, 
of Baltimore, with $1,240,000, but as the Peabody Insti­
tute, besides a library, includes a conservatory of 
music, an art gallery, and a course of lectures, and all 
of these are in part or wholly supported from the in· 
come of this endowment, it is almost impossible to state 
just what the endowment really is. 

To the above list must be added the recent bequest to 
Princeton University of a library which is to cost over 
$600,000. The design of the building will be carried out 
upon the lines so common in the English universities. 
It is to be made the most complete and perfect univer­
sity library of its kind in this country. 

. , . , .  

AN IJ(PROVED WASHING J(ACHINE. 

are switch-operating magnets with pivotally mounted this bequest. Under this will the directors of the John A machine designed to rapidly force the washing liqui d 
armature engaging a switch point in such way that Crerar Library have received from the trustees and many times through the ('lothes with the least possi­
when either of the magnets is excited the switch point executors of the estate the sum of $1,851, 131, and they ble expenditure of labor or power, and without danger 
will be correspondingly moved. The trolley wire is have been informed that the trustees still hold for of injury to the clothes, is shown in the accompanying 
held in place in the usual way, and on it, near each the library property of an estimated value of $863,060. illustration, and has been patented by William Ache­
switch, is a stationary contact device comprising a This would make the total amount of Mr. Crerar's be- son, of No. 2307 Penn Avenue, Pittsburg, Pa. The cylin­
frame or casing with angular upper portion, and hav- quest $2, 714, 191 .  drical clothes receptacle has in its periphery a remova­
ing at one edge a clamp which engages the wire, the The bequest of Mr. Walter L. Newberry to the New- ble cover, through which are introduced the washing 
contact plates preferably moving in recesses or open- berry Library, of Chicago, was one-half of his estate, liquid and the clothes to be washed, and its heads 
ings in the casing when engaged by the contacts car- which, at the time the bequest became available and have hubs which turn in bearings on suitable standards. 
ried by the car. The car contacts are lugs bent out- was set apart for the library, was valued in round I The water is forced through the clothes by reciprocating 
wardly from one side of a plate at the end of the trolley n umbers at $5,000,000, there­
pole, and are in electrical communication with the trol- by making the endowment to 
ley wheel, to utilize the trolley wire current to operate the library $2,500,000. 
the switch mechanism. As shown in Fig. 2, the contact The gifts made by Mr. Car­
plates have springs to hold them normally in position negie to the library in Pitts­
to be engaged by the car contacts, and the springs are burg, Pa. , bearing his name 
connected by circuit wires through the trolley wire are $800,000 for the erection 
supports with the switch-operating magnets. As shown of the main building, $300,000 
in Figs. 3, 4, and 5, the casing of the stationary contacts for the erection of branch 
is hollow, and the contacts are hinged at the edges of buildings, and an endowment 
openings, with their outer faces inclined, and have of $1, 000,000 for the mainte­
stems on which are coiled contact springs. As the car nance of the art gallery and 
approaches one of the switches, one of the car contacts museum-a total of $2, 100,000. 
engages the stationary contacts on the trolley wires to Altogether Mr. Carnegie has 
actuate the switch point and set the switch as desired, within the last few years given 

ACHESON'S WASHING J(ACHINE. 

the car contacts being arranged to actuate only the more than $4,000,000 to the cause of public education perforated plungers or dashers whose squared shafts slide 
particular switch or switches designed to be moved. in its wider sense-for the libraries erected by him in and turn with the hubs, there being on one of the hubs 

• 4 • I .. almost invariably are devoted to music, art, and sci· a pulley to be connected by belt with a source of power, 
THE J(USICAL BOTTLES. ence as well. The principal of these'are at Allegheny or the machine may. be operated by hand through a 

The accompanying figure represents a simple and ($300,000), Homestead ($400,000), Braddock, and Johns- gear wheel on the hub, which meshes with another 
easily constructed musical instrument. It consists of a town, Pa. ; Fairfield, Iowa ; and Edinburgh, Ayr, and gear wheel actuated by a crank. The reciprocating 
number of ordinary glass bottles filled with a certain ·Dunfermline, Scotland. . motion is given to the plungers by double cams on 
quantity of water, the height of which is varied accord- Mr. Enoch Pratt offered the city of Baltimore, on J an- the outer ends of the plunger shafts, the cams engag­
ing to the pitch of the note to be obtained. After a few uary 21, �882, a library building, costing about $250, - ing friction rollers to give inward impulses, while the 
tentatives, it will be possible to reproduce all the notes 000 and an endowment of $833,333. 33 ,on condition that return motion is effected by springs coiled on the 
and their octaves, including the sharps and flats. The the city create a perpetual annuity of $50,000, payable shafts. The cams being double, two full strokes are 
tuning of the apparatus, however, requires a good to a board of trustees, named in the first instance by given to the plungers during each revolution of the re­
musical ear. Mr. Pratt and having the right to fill vacancies in their ceptacle, and therefore, with the machine running at a 

The bottles are suspended by the neck, by means of own number. This offel' was accepted and the library speed of twenty-five revolutions a minute for fifteen 
strings, from two broom handles resting upon the backs founded. minutes, the washing liquid will be forced through 
of two chairs. In order to produce the sound, the bot- I The property bequeathed by Dr. Rush for the estab- the clothes and back again 750 times. The receptacle 
tIes are struck with two rulers, or, better, two drum lishment and support of the Library Company of Phila- has outlet faucets for discharging the wash water when 

tIlE KUSICAL BOtTLES. 

delphia. amounted to about $1,060,000. desired. 
The endowment which Mr. Mortimer 

Fabricius Reynolds made for the Reynolds 
Libra1"y, of Rochester, consisted of real 
estate, which is valued at present as being 
worth certainly over $500,000, and prob­
ably $600,000. 

Mr. Leonard Case gave during his life 
to the Case Library, of Cleveland, $20, 000 

in government bonds, besides smaller 
sums from time to time, amounting in all 
to, say, $25,000. In 1876 he gave real 
estate, then valued nominally at $300,000, 

but now worth $500,000. The total value 
of the endowment of the Case Library 
is now estimated at $600,000. 

The Minneapolis Public Library was 
built, and is at present sustained, for the 
most part, from the product of taxes. Of 
the original cost of the building ($360,-

000), however, about $61,000 came from 
private subscriptions, usually of $5,000 

each. Moreover, there is combined with 
the library, for the term of ninety-nine 

How Pil i n g  la Driven In Bavaria. 
Henry A. Carpenter, United States commercial agent 

at Furth, Bavaria, writing of the opening in that coun­
try for American manufacturers, says : 

" The manner of driving piling here would indeed 
make an American contractor smile. The method is as 
follows : A simple block and fall arrangement is rigged 
over the pile and to the end of the rope running on the 
pulley, and fastened to the weight are about twenty-five 
smaller ropes with hand pieces. Twenty-five men grab 
these and at a signal from one of their number, all pull 
together. The weight goes up about eighteen inches 
or two feet, when the men relax their hold and the 
weight drops. It  is  unnecessary to state how long it 
takes by such a method to drive a pile, or how much 
more effectively a small dummy engine would do the 
work. In the erection of buildings the same tedious 
process is employed ; for every stone to be raised re­
quires the strength of a pair of horses and about fifteen 
men tugging away at the ropes. The machinery manu­
factured and used in America for such purposes would 
do away with this clumsy method. " 
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J c itutific �mtriclu. 
'J' b e Spitting UabU a n d  Sp read oC Co n sumption. another exactly the same disgust that a baboon or a 

In England and Wales, according to Dr. W. Murrell, black beetle does in the minds of many human beings ; 
from 50,000 to 60,000 people die annually from consump- but the list of hereditary enemies-of one species which 
tion ; and another 50,000 from other tuberculous dis- is the sworn foe of another, and has left in the weaker 
eases. From 1848 to 1880, 1, 702,002 deaths were register- species an inbred and ancient sense of horror and fear 
ed due to phthisis, the majority being young adults. -is far longer than the list of hereditary enemies of the 
No other disease claims an equal number of victims. dominant species-man. 
Its infectious nature being well recognized, every effort Instances of purely instinctive, inexplicable antipa­
should be put forth to minimize its communicability. thy are naturally the least common, but they are very 
Among the many means by wnich this dread disease _marked and definite examples. It is quite impossible, 
may be disseminated, one of the most prevalent arises for instance, to account for the intense disgust which 
from the consumptive's expectorations. This sputa, as the camel excites in horses. They have been associated 
bacteriologists have shown us, carries the tubercle in many countries for centuries in the common service 
bacillus in varying quantities. When dried, these of man, and early training makes the horse acquiesce 
germs are taken up by the atmosphere, then inhaled by in the proximity of the creature which disgusts him. 
the well and sick. Otherwise it is far more difficult to accustom horses to 

By this means there is no reason to doubt that work with camels than with elephants, precisely be­
phthisis is often conveyed directly to individuals. It cause the repugnance is a natural antipathy, and not 
has been proved beyond a reasonable doubt that these a reasoned fear. They get used to the sight of an ele­
diseased germs are also given off by the consumptive's phant, but the smell of a camel disgusts and frightens 
breath and that husbands have taken it from wives them. English horses which have never seen a camel 
and wives from husbands. We have here a source of refuse to approach ground where they have stood. 
infection to which enough attention has not been Recently a traveling menagerie was refused leave to 
given. Of all the filthy habits to which a considerable encamp on a village green in Suffolk, not because it 
portion of our people are given, perhaps the very worst was not welcome, for a wild beast show is always vastly 
is the spitting habit. popular, but because the green was also the site of a 

No place is too sacred for them to pollute. On the market, and the farmers' gig horses invariably refused 
street, on cars, boats, in stores, in our homes, we are con- to be driven across it after camels had stood there. Yet 
stantly reminded of the passage of the spitter. Ladies recently two bears were being exhibited in Harley 
trail their gowns through this filth, bring it into their Street, and no horse showed any fear of them. One 
homes, when, having dried, the bacteria are given off horse almost touched the larger bear, but neither it 
with every movement of their garments. That the nor the team of a four-in-hand which passed showed 
consumptive may cause a health resort to become a any nervousness. 
place to be shunned is exemplified in the case of the 
Riviera. Its climate is most salubrious, and when con­
sumptives first went there this disease waS an unknown 
quantity ; now it has becollJ.e as firmly established 
there as in any consumptive country. The air and soil 
have become so e.ontaminated that the natives have fall­
en victims to this disease. The washerwomen in partic­
ular have been attacked. The Riviera is no longer a 
health resort, but a place to be avoided by weak lunged 
persons. California's beautiful climate has brought 
thousands of consumptives there for their health. In 
the southern portion of the State in particular there 
are evidences already that this disease is spreading to 
those who have heretofore felt that there was no dan­
ger in living among consumptives. In a word, may 
not foci for the spread of phthisis be already establish­
ed in various towns, due to the contamination of soil 
and air ? If so, how long will it be before these towns 
will cease to send out alluring advertisements welcom­
ing the consumptive to come and make these places 
their homes ? Not very long we believe after the masses 
have learned the truth concerning a disease which car­
ries off more persons annually than any other single 
disease. The danger of dissemination can be greatly 
minimized by regulating the care of consumptives. 
Indiscriminate expectoration must not be tolerated. 
Hotels should have some disinfective fluid to be daily 
put into the cuspidors about the offices and halls. The 
same method should be carried out in all public build­
ings. The handkerchief should be used, as a rule, by 
every person when it becomes necessary to expectorate. 
Consumptives should have pieces of cloth or paper 
which can afterward be burned. What a travesty this 
is on our boasted civilization to see signs with these 
-words, " No spitting . on the floor," meeting us at every 
turn. -Pacific Medical Journal. 

• I . '  • 
A nimal A ntlpa&hl e •• 

A correspondent of the London Spectator describes a 
curious scene witnessed at the Zoological Gardens. He 
had for companion a gentleman, now dead, who was a 
dwarf, and walked with crutches. ., As soon as the 
tiger saw him he lashed his tail, and finally stood up 
on his hind legs against the bars and remained in a 
state of great excitement. We who saw it at the time 
were much struck by the sight, though whether its 
behavior was due to alarm or intense curiosity we 
could not tell ."  Probably the tiger's excitement was 
due to neither, but to the latent antipathy which many 
animals feel for anything abnormal, either in their 
own species or even among others with which t.hey are 
well acquainted. It is the feeling which prompts storks 
or rooks to destroy at once the young of other birds 
which are hatched from eggs placed in their nests, and 
dogs to bark at cripples or ragged beggars, or, as in 
this cast', roused the dislike of an observant Zoo tiger 
who saw men of normal size and proportions pass every 
day before its cage. 

The belief in permanent antipathies among animals 
is very ancient. It appears in all the monkish terti­
aries. There the otter is always the enemy of the 
crocodile, and the unicorn of the elephant ; while the 
dragon is hated by the hart, and in turn dislikes all 
beasts, including the panther, whose exquisite per­
fume, so agreeable to all other animals, disgusts the 
dragon, who runs away the moment he smells it. 
'rurning from legend to facts, we find that animal 
antipathies have a range as wide or wider than the 
instinctive dislikes of men. They are in part exactly 
the same in kind as the latter, one animal exciting in 

.... . .  , . 

A IIUSICAL INSTRUIIENT ATTACHIIENT. 

The illustration represents an attachment for man­
dolins, guitars, etc. , played by the use of a pick or 

p I e  c t r u m  in the 
hands of the perform­
er, whereby the pick 
may be conveniently 
s u p p o r t e d  and al­
way" �- und with the 
instrument while not 
in use, while readily 
removable from its 
holder for playing 
when required. Th.:3 
i m p r o v e m e n t  has 
been p a t e n t e d  by 
Adam G. Mahler, of 
No. 107 East One 
H u n d r e d  a n d  
T wenty-fifth Street, 
New York City. The ��\� \\\l �older i� formed �f a � - -r\\ � smgle piece of sprmg 
wire, bent as shown 

IIAHLER'S PICK HOLDER. in the engraving, and 
having its ends form­

ed into segmental eye parts adapted to be engaged by 
a small screw and washer, by means of which the holder 
is attached to the neck of the instrument. The holder 
may, if desired, be secured to some other part of the 
instrument, and is equally well adapted for holding 
other forms of picks. 

. . . . ..  

Well Water. 

The drainage into wells is often very bad, with the 
result of typhoid fever and many other germ diseases. 
On account of this danger, Dr. Koch suggests that 
an iron tube two or three inches in diameter-with its 
lower end perforated-be placed in the center of the 
well, and the surrounding space fllled with fine gravel 
up to the highest point of water level. This is then 
covered with sand to the top of the well ; and a pump 
attached to the end of the tube makes a very effective 
tube well. All water in passing through the layers of 
sand and gravel is effectively filtered, and the nitrify­
ing organisms change the filth into harmless nitrates. 
A filter bed like this removes, too, from 80 to 90 per 
cent of the bacteria, and gl'eatly, very greatly, lessens 
the danger to which all are subjected who drink shal­
low well water.-Popular Science News. 

" 1  • . • 

Coun ting and Tying Postal Cal·d •. 
Two of the most interesting automata now working 

within the limits of the United States are those used 
by the government for counting and tying postal cards 
into small bundles. These machines were made in 
Connecticut, and the two are capable of counting 500, -
000 cards in ten hours and wrapping and tying the 
same in packages of twenty-five each. In this opera­
tion the paper is pulled off a drum by two long "fin­
gers" which come up from below, and another finger dips 
in a vat of mucilage and applies itself to the wrapping 
paper m exactly the right spot. Other parts of the 
machine twine the paper around the pack of cards and 
then a . .  thumb " presses over the spot where the muci­
lage is, and the package is thrown upon a carry belt 
ready for deli\Tery. -The Argosy. 

[ NOVEMBER 2 [ ,  1 896. 
Science N otes. 

At the recent B. A. meeting Prof. S. P. Thompson 
suggested, says the' Electrical World, that X rays may 
be the ordinary means of optical communication among 
fire flies, and that, for that reason, Providence had not 
found it necessary to furnish the insect's eyes with a 
lens. 

Sir John Eric Erichsen, who died recently, was born 
at Copenhagen in 1818, but was brought up in England. 
He became professor of surgery and surgeon to Univer­
sity College Hospital in 1850, and was elected president 
of the College of Sllrgeons in 1880. It is not too much 
to say that the name of Erichsen is known to every 
surgeon throughout the civilized world. 

Prof. Lewis Swift, of the Mount Lowe Observatory, 
Calitornia, discovered a bright comet j llst about sunset 
on Sunday, September 20. The comet was only one 
degree from the sun. The next evening he observed 
the comet again, and found that, in consequence of its 
recession from the sun, it had diminished in bright­
ness. 

Nature records the death of Mr. W. C. Winlock, known 
for his contributions to astronomy. Mr. Winlock was 
assistant in charge of the office of the Smithsonian In­
stitution. The death is also announced of Dr. J. P. E. 
Liesegang, a voluminous writer on photographic mat­
ters, and the founder of the Photographische Archiv ; 
and of Dr. J. A. Moloney, who took a prominent part 
in the Stairs expedition to Katanga. 

Experiments show that a light of one candle power 
is plainly visible at one mile, and one of three candle 
power at two miles. A ten candle power light was seen 
with a binocular at four miles, one of 29 at five miles, 
though faintly, and one of 33 candles at the same dis­
tance without difficulty. On an exceptionally clear 
night a white light of 3 '2 candle power can be distin­
guished at three miles, one of 5 '6 at four, and one of 1 '2 
at fi ve miles. 

M. Peres has investigated the cause of t·he severe gas­
tric troubles which occasionally follow the eating of 
pAte de foie gras, and finds that they arise from the 
presence of an excess of oxalate of potassium in the 
goose liver. It appears that the producers of these dis­
eased livers are wont to shorten their period of develop­
ment and to produce larger livers by administering to 
the bird salt of sorrel, otherwise called binoxalate of 
potash. This process has, hereto' )re, been kept care­
fully secret, says the American Druggist. 

M. Moissan has found that when acetylene is allowed 
to impinge upon pyrophoric iron, which has been re­
duced by hydrogen at the lowest possible temperature, 
the gas is decomposed with incandescence into its con­
stituents. At the same time condensation takes place, 
and a liqnid hydrocarbon, rich in benzine, is produced. 
The same result is obtained if pyrophoric nickel or 
cobalt is substituted for the iron. No gaseous com­
pound of either metal is obtained, and he concludes 
that the decomposition is due to physical causes. 

There is a means of physical investigation known 
whereby we may ascertain how many atoms there are 
in the molecule of a solid substance dissolved in a liquid, 
says the Progressive Age. This is to find out how 
much a given quantity of the substance dissolved raises 
the boiling point of the solvent liquid. This alteration 
in the boiling point depends on the number of mole­
cules dissolved ; and the number of molecules depends, 
of course, on the number of atoms in the molecule. 
Orndorff and Terrasse, applying this method, have 
found that sulphur dissolved in boiling bisulphidl( of 
carbon, or benzol, or toluol, has nine atoms in its mole­
cule ; while in boiling carbolic acid or naphthalene it has 
eight. In boiling monochloride of sulphur it has only 
two. 

In a letter to the editor of Nature, Prof. A. E. Munby 
says the cheap production of acetylene has come as a 
great boon, and is now in regular use for laboratory 
blowpipe work. The apparatus in use consists of an 
aspirator holding about fifteen liters, permanently con­
nected with a water supply, and possessing a quarter 
inch aperture exit tap-the water flows in from below 
to minimize absorption ; at the top a three hole rubber 
cork carries an upright pipe, passing through the 
table, which serves for filling the aspirator with gas or 
using the gas on the table, a second pipe goes to the 
blowpipe, and a third carries an open mercury mano­
meter. For filling the jar the calcium carbide is placed 
in a four ounce bottle, closed by a cork carrying a small 
separating funnel from which the wat.er drops ; the 
gas passes to the aspirator through a wide glass tube, 
which acts as a reversed condenser, returning most of 
the water vapor to the bottle. With the large exit to 
the aspirator the gas can always be collected under a 
reduced pressure of several centimeters of mercury, 
which quite provides against any sudden rushes of gas ; 
the operation takes some ten minutes, and req uires prac­
tically no attention. In using the gas the water is turn­
ed on with all taps closed for a few seconds, to correct 
any reduced pressure caused by absorptIOn, as shown 
by the gage-this is very slight indeed-and then the 
gas tap fully opened and th!) flame regulated entirely 
by the water entrance. To bring the gas into use takes 
hardly any longer than with an ordinary gas blow· 
pipe. 
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SODle Feral Types of Patagonia. 

BY GEORGE E. W ALSR. 
The types of dogs represented in the Arctic belt as­

similate the colors, habits, and general characteris­
tics of the wolf, fox, dhole, and other wild animals, so 
that it is sometimes difficult to distinguish the breeds 
from which they must have originally sprung ; and the 
truth was never more forcibly illustrated that all of 
our dogs have a tendency to found new races of their 
own, and to return to the old primal stock, when freed 
from man's control and left to their mutual selection. 
The white "hnskies " of the British Northwest, the 
" reindeer dogs " of Greenland and Lapland, and the 
Athabaskan dogs of Mackenzie River district, are types 
resembling each other in many respects, but it is easier 
to trace their relationship to the lynx, fox. timber wolf, 
coyote, dhole, and similar wild animals, than it is to 
discover points of resemblance to the various domesti­
cated breeds. White is the dominant color of the cir­
cumpolar world, and the dogs have been influenced in 
the color of their shaggy hair by the climate just as 
much as the bear, fox, ermine, reindeer, owl and 
ptarmigan; and their color resemblance to the wild 
animals must not be attributed entirely to their 
wild habits and associations with degenerate com· 
panions. 

In the southern hemisphere, the semi-wild ferlll 
types partake of the same characteristics. The dogs 
of the Patagonian Indians, the semi-wild canines of the 
sheep raiser, and the hunting dogs of the few white set­
tlers in that solitary region, are all of different origin, 
but through association and cross breeding they have 
come to resemble each other in many respects and to 
assume the colors and characteristics of the various 
wild animals. The chief fauna of Patagonia with which 
the dogs would associate are the wolf, fox, puma, and 
coyote, and it is not difficult to see the influence of 
these animals upon their habits and looks. The 
sheep raisers of Patagonia have introduced the Scotch 
collie, but in their new home they have undergone 
changes that make them very different from the do­
mesticated breed we are accustomed to. The white 
settlers who make a living in hunting brought the grey­
hound to their adopted land, and from this breed 
nearly all of the hunting dogs originally sprung. The 
Indians own flocks of dogs that are either mongrel 
greyhounds or a cross between the greyhound, Scotch 
collie, and the wild animals. They have degenerated 
to such an extent that the fine characteristics of the 
domesticated breed are nearly extinguished. 

The dog-s of Patagonia are . so numerous that they 
wander over the country in a semi-wild condition in 
great packs, but, like their cousins in the Arctic belt, 
they form a very important factor in the lives of the 
people. Without the dogs, half the industries of the 
country would prove profitless. As the inhabitants of 
the circumpolar regions depend upon their dogs to drag 
them across the snow and ice, to hunt for them in cold 
weather, and to perform various other services that no 
other animal could do so well, so the white settlers and 
the Indians of Patagonia place their main reliance upon 
their dogs in hunting the guanaco, the ostrich, and the 
skin animals and in watching their enormous flocks 
of sheep. 

Patagonia is a limitless field for the sheep raiser, and 
over the vast stretches of country flocks of sheep num­
bering many thousands roam at Will, feeding upon the 
rich vegetation which nature provides with a lavish 
hand. The ranges are so wide that there is little dan­
ger of one man's flock encroaching upon the territory 
of his neighbor. But there is danger from wild animals 
and wilder dogs. The country is full of wild packs of 
dogs that have strayed from their masters and adopted 
the wild life of the wolf and fox. They are wilder and 
fiercer than most of the animals that we ordinarily 
place in the category of "wild beasts." The only wolf 
found in Patagonia is the aguara, a small, shy, and 
almost harmless creature, but the wild dogs are really a 
species of wolf, fully as savage and bloodthirsty as the 
great northern timber wolf. They hunt in packs, and, 
when they have been separated from any human com­
panionship for several generations, they are as bold as 
the fiercest wolf of the circumpolar region. 

The sheep raisers have consequently had to raise a 
shepherd dog capable of competing with these wild 
dogs, and the Scotch collie has been hred for this pur­
pose in a cross with the �eyhound. The sheep dogs of 
Patagonia are perfectly adapted to the country. They 
retain all the valuable characteristics of their Scotch 
ancestors, with the added strength and fierceness 
of the Patagonian greyhound. Five or six of these 
shepherd dogs will watch a flock of a thousand sheep, 
and do it so well that the shepherd has perfect confi­
dence in the safety of his property. Many of the flocks 
number two and three thousand sheep, and one man 
will have this number under his care. With a pack of 
a dozen good dogs he can manage them with as much 
ease as another man could his thousand. His dogs un­
derstand their duties thoroughly, and the shepherd has 
trained them to work singly and together so well that 
there is never any confusion. In such a pack there is 
one dog that all the others recognize as their superior, 
and he is the leader of the pack, and so intelligent is 

J,itutifi,  �tutri,au. 
this creature that it seems as if he interpreted to the 
others the wishes of his master. 

If a pack of wild dogs should suddenly start a com­
motion among the sheep on one side, the shepherd 
dogs are called together in a hurry. If the shepherd 
happens to be away, the alarm is given by the collie 
nearest to the scene. Instantly the leader of the pack 
takes up the notes of alarm and calls his forces around 
him. Thus bunched together they pounce down upon 
the wild dogs or animals like a small hurricane. There 
are no wild dogs that can withstand the fury of these 
mongrel collies, for they have the blood of excellent an­
cestors in their veins, which impels them onward in the 
fight to their very death. But it is rarely that one is 
killed, for they work together so well that the wild ani­
mals have no chance .to resist them successfully. They 
are like the well trained and disciplined soldiers of a 
civilized nation fighting the wild savages of an unset­
tled country, and the results are about the same. 

But protecting the sheep from the wild animals is 
n�t by any means the only or most important work re­
qnired of the dogs. It is their duty to look after the 
ilb.eep during the quiet hours of the day when no dan­
�er threatens. While the shepherd is attending to 
other duties, or quietly resting by his camp fire, the 
dogs must keep a good lookout for the sheep, and 
should any of the frolicsome ones become too far sepa­
rated from the flock, the dumb shepherds must corral 
them in. Occasionally two large herds owned by dif­
ferent shepherds get together and become appar­
ently hopelessly mixed. At such a time no human 
being could go among the sheep and separate them into 
their respective flocks. The shepherds, dangerous rivals 
probably in the business, and possessing antipathies 
for each other that sometimes lead them into deadly 
fights, confess their helplessness to each other, and trust 
everything to their intelligent collies. As if by in­
stinct, the dogs know each member of their respective 
flocks, and they begin the work of separating them in 
a way that calls for admiration. Out and in the mixed 
multitudes of bellowing sheep they run, singling indi­
vidual sheep, and driving them into their proper ranks. 
The rival dogs never quarrel, but work rapidly until 
the flocks have been satisfactorily divided. 

How they do this no one seems to understand. It 
appears almost incredible that they should know each 
!lheep in a flock of one or two thousand, or that they 
can distinguish one from the other, and yet such is 
their intelligence one is forced to the conclusion that 
they are able to make some such distinction. Certain 
it is that they divide the flocks both to the satisfaction 
of their masters and their own canine leaders. Count 
the flocks beforehand and then again after the collies 
have finished their work, and the figures will be found 
to tally every time. To prove, furthermore, that the 
dogs get the right sheep in the separate flocks, experi­
ments have been made by which the members of each 
herd were distinguished by small marks of paint 
daubed on the backs of the animals. This marking 
was done without the knowledge of the dogs, and the 
sheep were immediately mixed together so that the 
canines could not have time to familiarize themselves 
with the marks. 

The hunting dogs of Patagonia are developed almost 
as marvelously as the shepherd dogs, and the work 
they are called upon to do is quite as difficult. In 
hunting the ostrich. the Indians employ their dogs. 
They are fleet of foot, but not quite equal to the wild 
ostrich. When the ostrich is scared up, the pack of 
hunting dogs make a wild race across the plains after 
the gigantic bird. There is no fleeter runner than the 
ostrich, and the hunters are mounted on the best 
horses they can secure. The great ungainly looking 
creature stretches out its wings, lowers its head and 
neck, and scurries across the country like a scare crow, 
and, if it kept straight on in its course, it would leave 
dogs and horses in the rear. But the noise of the pur­
suing hounds startles and frightens it and it resorts to a 
trick that always gives it the advantage of the dogs, if 
not of the hunters. When the pack of hounds are the 
least expecting a change in the course of the race, the 
ostrich suddenly springs many feet to one side, and 
starts off at a very different angle. The hounds are un­
able to check their headlong career for some time, and 
when they have finally stopped enough to wheel about 
the game has placed a hundred yards between them. 
Most of the hunting dogs are so demoralized by this 
proceeding-that they slink away and refuse to renew 
the chase. 

The bunters. however, have been waiting for this 
dodge, and just as soon as the big bird has swerved off 
to the right or left they raise their arms over their 
heads and swing their peculiar lasso through the air. 
This lasso is nothing more than a rope with a fork at 
the end on which two little stones are fastened. _ These 
stones are thrown with such dexterity through the air 
that they wind around the legs of the ostrich and en­
tangle him so that he is thrown to the ground. The 
bird is never so puzzled as when brought to the earth in 
this way. It has not calculated upon the hunter's 
stratagem, and it is completely nonplussed by the sud­
den appearance of the strings around its legs. Some 
old hunting dogs become so used to this sport that 
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they are not at all demoralized when the ostrich dodges 
them, for they know that their masters will accomplish 
in doing what they failed in. Like the pointer or set­
ter, they realize that their work is limited to starting 
up the game and chasing it to the point where the 
hunter can capture it. 

The hunting dogs are trained also to round up the 
guanacos. They work in large packs, and completely 
surround the prey before the alarm can be given, and 
then they close in upon them and kill them with their 
sharp teeth and powerful jaws. In this work they are 
invaluable, and they are worth a dozen cow boys. In 
hunting birds and wild animals the Patagonian dogs are 
famous for their persistence and intelligence, but when 
freed from their master's control they degenerate and 
-become worse than the wildest animals of plain or 
woods. 

The dogs have thus become in many parts of South 
America a veritable pest. Introduced to help the 
hunters and sheep raisers, t · ]ey have become a men­
ace to the chief industries of the country. They wan­
der over the plains in packs large enough to make it 
dangerous to unarmed travelers. There is a great at­
traction for the dogs to desert their masters and seek 
a living by themselves on the plains. There are plenty 
of sheep and lambs and other animals that make juicy 
eating for them to capture, and their owners have to 
employ the strictest discipline to keep their canine 
friends from deserting them. Good dQgs must be 
chained up except when on the hunt with their owners. 
To neglect this for a few weeks would ruin the finest 
hunting dog in the country. 

The dogs became such a pest ten years ago that the 
large sheep ranchmen had to offer bounties for their 
scalps to protect their own interests. The wild dogs 
killed the sheep by the hundreds and thousands, and 
the nuisance increased rather than diminished. By 
offering bounties for their scalps the numbers were re­
duced somewhat, and the shepherds could feel com­
paratively safe once more. 

There is likely to be another uprising of the wild 
canines in Patagonia which will greatly injure the wool 
industry of the country if something is not done to ex­
terminate the roving packs of wild creatures. They are 
so productive in their wild condition that they multiply 
rapidly, and in ten years they easily quadruple their 
numbers. Roaming at will in a country that offers all 
the food they need, and with few dangers or extremes 
of climate, they naturally thrive, and the death rate 
among them is so limited that travelers rarely find the 
carcass of a dead dog on the plains, although the whit­
ened and bleaching bones of innocent sheep are u.s 
plentiful as trees. 

• I . ,  • 
'rile Ernissi o n  of Per-fuDle by Plants. 

A series of investigations made by M. Eugene Mes­
nard, in the laboratory of experimental biology of the 
High School of Science at Rouen, indicates that light, 
and not oxygen, is the chief cause of the transformation 
and destruction of perfumes, but that these two agents 
seem in many circumstances to unite their efforts. The 
action of light makes itself felt in two different man­
ners : on one hand, it acts as a chemical force capable 
of furnishing energy to all the transformations through 
which odorous products pass, from their elaboration to 
their total resinification ; on the other hand, it exerts a 
mechanical action that plays an important part in the 
general biology of the plants, and this property ex­
plains, in fact, the manner of emission of perfume by 
flowers. The author thinks that the intensity of the 
perfume of a flower depends on the equilibrium that is 
established at every hour in the day between the pres­
sure of the water in the cells, which tends to expel out­
ward the perfumes contained in the plant skin, and the 
action of light, which opposes this effort. He says the 
whole physiology of odoriferous plants depends on this 
principle. We may understand thus, according to M. 
Mesnard, why flowers are less odorous in the countries 
of the Orient than in our own regions : why trees, 
shrubs, fruits, and even pods are there sometimes iull 
of odorous products more or less resinified ; why, finally, 
the general vegetation there is thorny and skeletonic ;  
for in these countries there is too much light and not 
enough water.-Revue Scientifique. 

Street R ailways i n  tile Uni ted States. 

The street railway mileage of the principal cities of 
the United States is : 

Philadelphia . . . . . . . • • • • • • . . • • . . • . .  , . . . • • • . • • . . . . . . • . • .  400 miles. 
New York (inclnding 100 miles elevated) . • • • . . • • • _ • . . .  . 427 
Boston (including suburban lines) . . . . . . • • • . . • • . . . • . . • 550 
Brookyn (including 55 miles elevated) • • • • . . . • • • • • • . . . .  405 
Chicago (inclnding 66 miles elevated) . . . . .. . . . . . . . . . . .  659 
St. Louis . . • • . . . . . . . . . . • • . . . . • • . • . . • • • • . . • . . • . • . . . . . . . .  291 
Baltimore • • . . . . • • . . . . . . • • . . . . • • • • . . . . . . . . • • • • • . . . • . . .  225 
Washington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140 
San Frauclsco . . . • • . • • • • • • • • • • • • • . . • • • • • . • • • • • • . . • • . . .  231 
Pittsbnrg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242 
Cincinnati . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 
Cleveland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192 
Detroit . • • •  " . • . . . • • . • • • • . . . .  " • • • • . • • . • . • • • • • • • • • • •  166 
Louisville . • . . • • • • .  • • . . • • • • • • . . . . . . . . . . . . • . . . • .  . . . . . .  150 
Buffalo . . • •  . • . • . . • •  . .  • • • • • . • . • • . • . . . . . . . . . . . . • . . . . . .  146� .. 

The whole street railway mileage of the United States 
is nearly fifteen thousand miles.-The Car. 
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THE OLDS HORSELESS CARRIAGE. 

The horseless carriage herewith illustrated is a com­
pact aud well proportioned vehicle which has been giv­
mg good service during the past few weeks on the 
country roads of Michigan. It is driven by a five horse 
power g a s o l i n e  motor 
w h i c h is placed under­
neath the box. In attach­
ing the motor to the car­
riage, care has been taken 
to avoid any direct attach­
Illent to the box, so that 
when it is running the 
vibrations s h a l l  not be 
communicated to the pas­
sengers. The carriage is 
steered by the operator's 
left hand and is thorough­
ly under control, the front 
wheels turning with some­
thing of the ease of a bi­
cycle wheel. The start­
ing, stopping and change 
of speed are controlled by 
a lever placed convenient­
ly to the right hand of the 
driver. 

To throw in the back 
gear the lever is thrown 
forward; and when turned 
in the opposite direction 
one-fourth of a turn, it 
throws in a four mile speed 
suited to rough roads or 
hill climbing. If a higher 
speed is required, another 
quarter of a turn gives 
eight miles an hour, and 
another quarter t w e i  v e  
miles. Beyond this speed 
the power is increased at 
the governor of the engine, 
until a m a x i m u m  of 

J t itutifit !tutrit·Ju. 
as the engine is arranged to do its own " back pedal­
ing," as it were. The current to work the igniter is ob­
tained from an accumulator. The current stored is 
sufficient to work the carriage 300 miles. 

The horseless carriage has been having a hard time in 

eighteen miles an hour is THE OLDS HORSELESS CARRIAGE. 

reached. The machinery 
is simple in construction and is practically noiseless. England owing to antiquated laws, but thanks to sen­
The fuel supply is located below the engine, and has sible legislation, the industry will probably now develop 
no connection with the box, special care being taken rapidly. England, with its superb roads, is a splendid 
to prevent any possibility of explosion. The carriage field for the utilization of the horseless carriage. 
is fitted with 1% inch cushion tires, and has ball bear- .. , • , • 
ings throughout. SlalD'lI N ew .Rallway. 

The carriage was invented by Mr. R. E. Olds, the ' With the exception of the short narrow gage line to 
general manager of the P. F. Olds & Son Engine Wo!'ks , Paknam, the railway now under construction from 
of Lansing, Michigan. i Bangkok to Khorat is the only railway in Siam. It is 

.. , • I • , to be the first of a vast ramification of lines designed to 
AN ENGLISH OIL MOTOR CARRIAGE. distribute civilization to the most distant portions of 

We present an engraving of an English oil motor car- the kingdom. That the construction of the railway to 
riage made by Alfred Cornell, of Tonbridge, Kent. It Khorat should be persisted in is a matter of the high­
is known as Ar­
nold's oil motor 
carriage. It is an 
excellent example 
of an all round 
road wagon at a 
moderate price­
it costs £130. The 
carriage seats two 
p e o p l e ,  b u t  
admits of a seat at 
the back so as to 
carry three people 
or even four peo­
p I e  of moderate 
weight. The car­
riage is propelled 
by benzine, t h e  
well known Benz 
motor being used. 
The entire weight 
of the motor is 
about 500 pounds. 
Owing to the con­
centrated nature 
of the propelling 
agent, the vehicle 
can be run 60 or 70 
miles without re­
filling the reser­
v 0 i l' . The car­
riage itself is very 
p I e  a s i n  g in de­
sign, the Wheels 
aaving r u  b b  e r  
tires and running 
on ball bearings ; 
the spokes are ar­
ranged as in bicy­
cle wheels. The 
carriage is easily 
g u i d e  d, and de­
scendR the steep­
est h i l l  withont 
using the brake, THE ARNOLD OIL CARRIAGE. 
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est importance to Siam. No hopes are held that the 
railway will pay as a commercial speculation, but 
hopes are entertained that, in the awakening of Siam, 
that fatal unsteadiness of purpose which has character­
ized her actions in the past may give way under better 

guidance to some conti­
nuity of action, and the 
railway, having been be­
gun, may be fi n i s h e d. 
'l'here is no physical rea­
son why the l' a i l  w a y  
should not be completed, 
and when the first engine 
steams into Khorat Siam 
will have made her best 
effort so far to escape from 
the state of semibarbar­
ism in which she is en­
thralled. 

The railway is 163 miles 
in length, and, as is well 
known, it is being built by 
Mr. Murray Campbell, one 
of the distinguished pio­
neer rail way contractors 
of Asia, and fi n a n c e d  
by Messrs. Matheson & 
Company, of L o rn  b a r  d 
Street. It is designed to 
pierce " the center of a 
vast plain of magnificent 
soil reaching right away to 
the Mekong, and capable, 
if properly developed, oi 
nearly doubling the pres­
ent r e v e n  u e s  of Siam."  
The railway is  an " ex­
tremely cheap full gage 
line. " It was to have been 
finished on Decem bw- 12, 
1895. An e x t  e n IS i  0 n of 
time of one year has al­
ready been granted, and 
a second extension may 
reasonably be e x  p e c t e d. 

That the railway can be ready for traffic by Decem­
ber, 1897, there is no doubt, for the most difficult sec­
tion of the whole line will, barring accidents, cer­
tainly be completed before the end of the current year. 

There have been many difficulties to contend with­
a spongy soiL and the alluvial plain fever and sickness 
in the jungle; too much water at one season; a dearth 
of it at another; no roads; difficulty of transport; 
untrained laborers ; a vacillating government, and 
many others. The director-general of the Siamese 
railways is an able German engineer, Herr Bethge, 
who was formerly Krupp's agent in China. He was an 
unsuccessful tenderer for the construction of the 

line, the making 
of which he is now 
superin t e n  di n g. 
Inevitable friction 
has resulted from 
this opposition of 
i n t e r e s t s. COil­
s t a n  t questions 
are arising as to 
whether, for ex­
ample, the sub­
s i d e n c e  of an 
earthwork or the 
w a  b b l i n  g of a 
masonry embank­
ment is d u e  to 
faults of construc­
tion or of design. 
Siam is a coun­
try rejoicing in a 
llluitiplicity of ad­
visers, culled from 
half the nations of 
Europe. In t h e 
ill u I t i t  u d e of 
counsel, they say, 
there is much wis­
dom. - C o r  r e s  -
pondence L o n  -
don 'l'imes. 

BOOKS bound in 
the skin of depart­
ed friends are said 
by the L o  n d o n  
Figaro to be the 
fashion now in 
Paris. So are cig­
arette cases, to­
bacco p o u c h  e s, 
pocketbooks, and 
p l' a y e l' books 
made of the skin 
of notorious crim­
inals. 
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THE COAST DEl'ENSE MONITOR AMPHITRITE._ 

(Continued from first page.) 
er ships. There is another monitor, the Monterey, simi­
lar in design but more modern in construction, which 
was built by the Union Iron Works, at San Francisco, 

. and is now stationed at 
that port. 

J-t itutifit �mtritJu. 
forms a series of separate, watertight compartments, or 
.. cells," as they are called, which will serve to localize 
the effect of the blow of a torpedo, and confine the 
water to the damaged portion of the ship. The double 
bottom rounds up into the sides of the ship and ex-

the continuous belt of solid steel are locat.ed the 
engines and boilers, the working mechanism of the tur­
rets, and the stores of powder and shell. 

The turrets are formed of 7% inch Harvey steel, and 
their bottom edge revolves just within and near the 

top edge of the bar­
bettes, which may be de­
scribed as circular forts 
projecting 4 feet 9 inches 
above the main deck. 
The barbettes are built 
of Harvey steel, 11 � 
inches thick, and with­
in their shelter are plac­
ed the turntables upon 
which the turrets re­
volve, and the turning 
gear. The protection 
afforded to the gun crew 
by the 7% inch Harvey 
steel of the turret walls 
is further increased by 
a roof of 1% inch steel 
which will keep out frag­
ments of shell and the 
bullets from the rapid 
fire guns in the enemy's 
tops. 

These monitors are of 
special interest as fOJ-m­
ing a link between the 
early and later systems 
of turret battleship con­
struction. They embody 
in their original design 
the lessons which had 
b e e n  learned in t h e  
naval operations of the 
civil war, and, as their 
name implies, they are 
modeled after the pat­
tern of Ericsson's fam­
ous Monitor. The chief 
characteristics of this 
type of ship are moder­
ate speed, low f r e e ­
board, making them a 
difficult object to hit, 
thick armor, and an 
armament of a few ex­
ceptionally heavy guns. 
Sitting low in the water, 
they are not suited to 
h e a v y  weather, a n d  
their sphere of opera­
tions lies within shelter­
ed waters, such as are 
found in our bays and 
harbors. This is their 
proper sphere of action, 
and to enable them to 
maneuver in shoal wat­
ers they are designed to 
have as little draught as 
pos�ible. Strictly speak­
ing, they are floating 
batteries, and as such 
they are intended to co­
operate with the land 
batteries in defense 0 
our coasts. But though 
the monitor is designed 
specially for harbor de­
fense, it would be quite 

. SIGHTING A FOUR INCH RAPID FIRE GUN ON THE COAST DEFENSE MONITOR AMPHITRITE. 

.Just abaft the forward 
turret and beneath the 
chart house is the con­
ning tower, with walls 
of 9 inch Harvey steel. 
It has - electric and tele­
phone communication 
w i t h  the h a n d l i n g  
rooms, where the am­
munition is passed up to 
the big guns in the tur­
rets, with the firing sta­
tions, and with the en­
gine room. Here the 
captain will take up his  
position during an en­
gagement, and control 
every movement of the 
ship. Above the chart 
house is seen the flying 
bridge, from which the 
navigation of the ship 
is usually carried out . 
Behind this is the tall 

capable of taking part in a fleet action off the coast in 
ordinary weather. 

The Amphitrite is 259 feet 6 inches long ; 55 feet 10 
inches beam : and 14 feet 6 inches draught, with a dis­
placement of 3,990 tons. The hull is built of iron and 
consists of an inner and an outer shell, spaced 3 feet 
apart and tied together by the ribs or transverse frames, 
and by the longitudinal girders of the vessel. The in­
ten;ection of the frames and girders, whose top and 
bottom flanges are riveted to the inner and outer shells, 

tends to within about 3 feet of the water line, where it 
forms a shelf upon which the side armor belt is carried. 
The steel belt is about 7 feet high, reaching to the main 
deck, 4 feet above the water line, and it is 9 inches 
thick amidships, tapering to 5 inches at the ends. The 
main deck is flush throughout the ship, except where 
it is broken by the superstructure and the barbettes 
and turrets of the big guns. It is formed of two layers 
of plate steel, giving a total thickness of 1% inches. Be­
neath this protect.ive deck and behind the shelter of 

steel military mast sur­
mounted by the tops, a small circular platform, upon 
which are placed two Hotchkiss rapid fire guns, whose 
deadly hail of builets will sweep the decks of the 
enemy. This will be the most perilous position on the 
ship, as it makes a conspicuous mark for the enemy. It 
is reported that at the Yulu one of the tops of a Chinese 
war ship was struck by a single rapid fire shell, which 
killed every one of the seven men that it contained. 

The superstructure deck carries two 4 inch rapid fire 
gun�. two 6 pounder, two 3 pounder. and two 1 poundel' 

FOUR INCH RAPID FIRE GUN WITH REVOLVING SHIELD. COAST DEFENSE MONITOR AMPHITRITE. 
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rapid fire guns. We give two illustrations of the 4 inch 
guns, which, although they are of comparatively small 
size, are among the most effective and handy weapons 
in the navy. They are mounted on steel carriages which 
rotate on a circle of rollers, carried by a cast steel pedes­
tal which is itself firmly bolted to the deck. A semicircu­
lar shield, 2 inches thick, is attached by brackets to the 
top carriage and rotates with the gun. The shield 
reaches well down over the pedestal and affords full 
protection to the gun mount and the crew. The gun, 
carriage and shield are so evenly balanced that the 
piece can be raised or lowered with the greatest ease. 
The illustration taken from the rear shows the breech 
mechanism, the recoil cylinder beneath the gun, and 
the sights. The training is effected by the crank wheel 
at the side and the elevation by the worm and pinion, 
which can be seen in the side view of the gun. The 4 
inch gun fires a 33 pound shell with a velocity of 2,000 
feet a second and will penetrate 13 inches of iron at the 
muzzle. The destructive power of this gun lies in the 
great rapidity of filla, which runs up as high as 20 shots 
per minute with a good gun crew. 

The main fighting power of the Amphitrite lies in her 
four big 10 inch guns, which are mounted in pairs with­
in the main turrets. This gun weighs 25 tons and fires 
a 500 pound shell at a velocity of 2,000 feet per second. 
It can penetrate 18'75 inches of steel at the muzzle, 16 '82 
inches at 1,000 yards, and 15 inches at 2,000 yards. The 
ammunition is brought up to the guns from the maga­
zines by means of hydraulic hoists. It is placed in a 
cage containing three pockets, the charge in two pack­
ages being placed in the lower and the shell in the up­
per pocket. When the cage has been run up opposite 
the breech, the charge is thrust into the gun by a hy-

, draulic rammer. 
The Amphitrite is driven by the original twin screw 

engines designed in 1870. They are of the direct act­
ing, inclined, compound type, and the arra�gement of 
the cylinders and cranks is very interesting, as showing 
how the designers contrived to stow away such large 
machinery below the level of the protective deck. The 
cylinders which drive the port propeller shaft are lo­
cated above the starboard shaft, and vice versa, the 
engines thus crossing each other diagonally. They Me 
of 1,426 indicated horse power, and will drive the 
Amphitrite at a speed of 12 knots per hour. She car­
ries a complement of 176 all told, and her commander, 
Capt. W. C. Wise, by whose courtesy we were enabled 
to prepare our illustrations, has the greatest confidence 
in this class of ship, his conviction being based upon 
his practical experience of the monitors during the 
naval operations of the civil war. 

• •  e ,  • 
(lorn Pith Cellulo.e. 

The annual meeting of the Society of Naval Arahi­
tepts and Engineers, begun November 10 at 12 West 
Thirty-first Street, New York City, brought together a 
distinguished gathering of marine architects and naval 
constructors, who listened with interest to the reading 
of a number of papers upon naval and maritime sub­
jects by acknowledged authorities. 

The first business transacted was the election of 
officers of the society for the year 1896-97. Clement A. 
Griscom, president of the International Navigation 
Company, succeeded himself as president. Naval Con­
structor Frank L. Fernald was elected a vi('.e-president, 
to serve with nine others who were re-elected. 

The paper that created the widest interest was that 
read in the afternoon by Henry W. Cramp, of the 
shipbuilding firm of William Cramp & Sons, on .. Ame­
rican Corn Pith Cellulose. " Marine engineers under­
stand by corn pith cellulose a substance similar in ap­
pearance to ground cork that is packed behind the 
armor of a vessel or at the edges of her protective 
decks. When a hole is shot in the armor or deck an d 
the water enters, the corn pith cellulose swells and 
closes up the hole so effectively as to stop the leak en­
tirely. According to Mr. Cramp's paper, the corn pith 
is an American invention, and like most American 
ideas in naval construction, is superior to the cellulose 
made of cocoa fiber that has been used by the French 
naval constructors for a similar purpose. 

Cellulose has been used in, the construction of the 
New York, the Columbia, and the Olympia, and Mr. 
Cramp recommends its use for all further vessels that 
may be built by this government. Of the naval tests 
of the American improvement in cellulose, Mr. Cramp 
said : 

.. The cellulose at first used by our Navy Department 
was manufactured in Philadelphia. It was made of 
the husks of cocoanut ; the cellulose proper looking 
like bits of ground cork, being separated from the 
fiber by specially built machines, and after certain pro­
cesses intended to preserve it from decay and render 
it incombustible, it was packed in cofferdams mixed 
with a certain amount of fiber to hold it together. The 
tests to which this cellulose was subjected in our navy 
were such as to produce an article superior to that 
made in France. 

.. In order to make a comparative test of this new 
corn pith cellulose, the Navy Department made two 
cofferdams of steel plates, stiffened by angles, 6 feet 
high, 6 feet wide and 3 feet thick. In one was 

placed 832� pounds of cocoa cellulose and fiber mixed 
to the usual proportions, corresponding to a density of 
7'7 pounds to the cubic foot. The other cofferdam was 
packed with corn cellulose containing 702 pounds, cor­
responding to a density of 6 '5 pounds per cubic foot. 
These cofferdams were sent to the Indian Head proving 
grounds and were fired at on June 10, 1895. The first 
shot was fired at the cocoa cofferdam. A 6 inch shot, 
having a velocity of 1,000 feet per second, was fired hito 
the cocoa cellulose with a gun at a distance of 314 feet. 
The hole made at the point of entry was the diameter 
of the shot and that at the point of exit at the rear of 
the cofferdam was an irregula.r jagged hole 7� by 8� 
inches. Water was applied to the front of the coffer­
dam, the level being five feet above the hole. In ten 
minutes the first drop of water appeared through the 
hole. The flow increased gradually, and in a few 
minutes had become comparatively steady, runn�ng 
about twelve gallons in one-half hour. 'l'he flow of 
one-half gallon a minute then became approximately 
constant. 

" In the meantime the cofferdam containing the corn 
cellulose was fired at under similar conditions. Water 
was turned on as before and left for one and a half 
hours, during which time no water whatever appeared 
at the hole in the rear of the cofferdam, nor at the end 
of the time had the corn cellulose at the mouth of the 
hole in the rear become damp. The cofferdam contain­
ing cocoa cellulose was then fired at ,with a 250 pound 
8 inch shell, at the same distance and with the same 
velocity as that of the 6 inch shell. The water was 
then turned on with a head of about five feet, as be­
fore. In twenty-five seconds a few drops appeared at 
the hole in the rear, and about twelve gallons had 
passed through in thirty minutes. Under similar con­
ditions an 8 inch projectile was fired at the corn coffer­
dam. The water was turned on, and after waiting 
forty-five minutes no water appeared at the hole in 
the rear of the cofferdam, nor was the corn at the rear 
damp. No water had appeared at the 8 inch hole 
which had previously been made, nor was it damp at 
the completion of the experiment. " 

• .  e . •  
To Experiment with DlfI'erent Allof. "or '  

Colnace. 

In the short period that will elapse before Congress 
conveues again in December a series of interesting ex� 
periments 'in coinage will be conducted at tlie mint in 
this city, says the Philadelphia Record. Metals and 
alloys heretofore untried for the purpose will be tested 
and stamped into token coins. Their availability as 
substitutes for the alloys of which the minor coins­
nickels and cents-are now made will be ascertained 
and samples submitted to Congress. 

Of all the countless possible alloys to be obtained 
from copper, tin, nickel and aluminum in different 
combinations, perhaps fifteen or twenty may be found 
fairly satisfactory. It is possible that one or two of 
these may advantageously be brought into use for 
general coinage. No fault has been found with the 
present one cent and five cent pieces. The experiments 
are merely ordered to keep in touch with the times and 
to gain a knowledge of resources. The Philadelphia 
mint, while having no experimental department, is 
well equipped to make the tests. 

Aluminum, which has never yet found a place in the 
currency of any nation, is to be worked up into trial 
coins. It is also to be given a chance in new alloys. 
Aluminum is a metal of which but little has been known 
until recently, and it has been found useful in so many 
ways that a sort of popular idea prevails that it would 
be good for coins. Chief among its advantages would 
be its very light weight. Cents made of it could readily 
be distinguished from coins of the saIDe size by this re­
markable lightness alone. 

Dr. D. K. Tuttle, the chief refiner at the mint, who 
knows all about the properties of metals, is somewhat 
skeptical, however, as to whether aluminum will come 
ont of the proposed test with flying colors. It is ex­
tremely difficult to anneal, and when heated will sud­
denly run like butter instead of becoming plastic. 
There would be trouble in rolling it into the long strips 
from which disks are cut p�paratory to stamping. 
Of course, it can be worked, ,but not with sufficient 
ease and rapidity to make it practicable for coining on 
a large scale. 

Pure nickel has recently been coined in Switzerland, 
but it has been found just as di1llcult to handle as 
aluminum, though for a different reason. Such great 
heat is necessary to bring it into condition for coining 
that the operation is slow and expensive. While pure 
nickel coins might be satisfactorily made in the mints 
of Switzerland, it does not follow that the same would 
be true at the Philadelphia mint, which is called upon 
to turn out fifty times as many 5 cent pieces as the 
mints of that country, and could not spare the time to 
work over them. 

The 5 cent coin now in use contains only 25 per cent 
of nickel, the remaining 75 per cent being of copper. 
Nickel, more than any other metal, has the property of 
giving its color to an alloy. Even an alloy of 90 per 
cent of copper and 10 per cent of nickel will be nearly 
white. The advantage of using a greater proportion of 
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nickel in the 5 cent piece is therefore not apparent, 
especially as more than 25 per cent of it makes the alloy 
refractory. 

The experiments at the mint will include different com­
binations of nickel, copper and zinc, forming the alloys 
known under the head of German silver ; copper and 
tin, which produce bronze ; aluminum and copper, 
which make aluminum bronze. German silver has 
been used for coins by one of the small South American 
states, and proved fairly adapted for the purpose. 
Bronze is commonly used for coins of small value. It is 
doubtful if aluminum bronze in any form will be found 
acceptable, as it is hard to work, and has a yellow, 
brassy appearance, resembling gold, which is to be 
avoided in all coins of small denomination. 

• I . ,  • 
Stan.tle. of . b e  Sea. 

The statistical summary of vessels totally lost, con­
demned, etc. , shows that during 1895 the gross reduc­
tion in the effective mercantile marine of the world 
amounted to 1, 237 vessels of 806,278 tons, excluding all 
vessels of less than 100 tons. Of this total 310 vessels of 
372,463 tons were steamers, and 927 of 433,815 tons were 
sailing vessels. These figures exceed the average of 
the preceding four years by 62 steamers of 81,519 tons 
and by 55 sailing vessels of 42,940 tons. 

As regards steamers owned in the United Kingdom, 
the return is also above the average, while as regarding 
sailing vessels it is somewhat below. The increase in 
the case of the former is due, not to actual wrecks, but 
to the large tonnage broken up, condemned, etc. Apart 
from such cases, the United Kingdom steam tonnage 
lost during 1895 is only equal to the average of the last 
four years, notwithstanding since 1891 the tonnage 
owned was increased by 1, 500,000 tons. 

The summary exhibits interesting data as to the rela­
tive frequency of the different kinds of casualty, etc. , 
which conclude the existence of vessels. Strandings 
and kindred casualties, which are comprised under the 
term " wrecked, ". are much the most prolific cause of 
disaster. To such casualties are attributable about 
40 per cent of the losses of both steamers and sailing 
vessels. The next most frequent termination of a ves­
sel's career is by condemnation, dismantling, etc. ; 20 
per cent of the vessels removed from the merchant fleets 
of the world are accounted for in this manner. 

Of the remaining causes of loss, collision is the most 
general for steamers (16 per cent), and abandonment at 
sea for sailing vessels (15 per cent). Cases of aband­
oned, foundered, and missing vessels may, perhaps, be 
regarded as frequently more or less similar in the cir­
cumstances of loss. If these be taken collectively, they 
comprehend 18 per cent of the losses of steamers and 
nearly 30 per cent of the losses of sailing vessels. The 
percentages here given are based on the present return 
alone, but the order of frequency of the several classes 
of casualty appears to be normal. 

The return has been compiled in such a manner as 
to enable a comparison to be made between the per­
centages of loss suffered by each of the principal mer­
chant navies of the world. Great as the absolute 
annual loss of the vessels belonging to the United 
Kingdom appears to be, it is seen to form a very mod­
erate percentage of the mercantile marine of the coun­
try and to compare favorably with the losses sustained 
by other leading maritime countries. The merchant 
navies which exceed a total of 1,000,000 tons are those 
of the United Kingdom, the British colonies, the 
United States of America, France, Germany, and Nor­
way. 

Of these countries, the United Kingdom shows the 
smallest percentage of loss, viz. , S per cent of the ves­
sels and 2 '4 per cent of the tonnage owned ; the British 
colonies follow, with 3'4 per cent of vessels and 3'7 per 
cent of tonnage, and Norway is the highest, with 7 '4 per 
cent of vessels and 6'5 per cent of tonnage. As regards 
steamers, the percentage of loss for the six countries is 
2 '5, while the percentage of the United Kingdom 
stands at 2 '33. For sailing vessels the six countries 
give a percentage of 6'3, as compared with 4'5 per cent 
for the United Kingdom.-London Times. 

. �  . . . 
A Hor.e Cfcle. 

President L. S. Woodbury, of the Great Falls Iron 
Works, Montana, says a Western contemporary, has in 
contemplation the construction of what he chooses to 
term a horse cycle, whereby a horse can propel a four­
wheeled vehicle on ordinary ground at the rate of one 
mile in fifty-nine seconds. The proposed machine can 
be made in two forms, either one of which Mr. Wood­
bnry thinks will fill the bill. 

The first is in the form of an ordinary buggy. Instead 
of being hitched ahead, the horse will occupy a position 
between the 'four wheels and operate a sort of tread­
mill. Should the velocity be so great as to attract too 
much air, then it is proposed to inclose the entire 
machine-horse, rider, and all-in a whale back or tor­
pedo·cut shell, the propelling operation to remain the 
same. The seat of the rider will be directly behind or 
above the horse. President Woodbury is so confident 
of success that he is willing to back his bonds against 
silver that a mile can be made in fifty-nine seconds or 
better. 

© 1896 SCIENTIFIC AMERICAN, INC.



NOVEMBER 2 1 ,  1 896 J 
THE DECAPITATED PRINCESS. 

Among the few really successful ill usions presented 
in France in the last. few years, the one called the 
decapitated princess succeeded in mystifying the pub­
lic most admirably. On entering the room in which 
the illusion is exhibited, the spectators see a curtained 
recess, within which is a beautiful chair resting on a 
raised platform, with two swords 
lying across the arms of the chair 
and a lady's head resting on the 
swords, as shown in one of the 
views. The illusionist states that 
this is the head of an Egyptian 
princess who was accused of trea­
son and beheaderl . This gentle­
man relates a very interesting little 
story about the princess, how the 
head retained all of the faculty of 
the living after being �eparated 
f" om the body, and was placed on 
the throne chair in w h i c h she 
would have soon ta ken her seat 
as ruler of her people if it had not 
been for the accusation of trea­
son, and how he secured posses­
sion of the head. 

Regardless of this story the spec­
tator knows he is looking on noth­
ing but a clever illusion. The chair 
is upholstered in red plnsh and is 
placed close to the curtain at the 
back of the recess. At the back 
of the chair is an opening j ust 
below the level of the tops of the 
chair arms. This opening is not 
seen from the front, as it is con­
cealed by a mirror that is placed 
between the arms of the chair at 
an angle of 45° .  The ends of the 
mirror rest in folds of the fan­
shape upholstering on the inside of 
the chair arms. The lower edge of 
the mirror is resting on the bottom 
of the chair and the upper edge IS concealed by lay­
ing one of the swords on it, as may be seen in the 
other illustration. At the proper angle the bottom of 
the chair is reflected in the mirror, leaving the impres­
sion that one is looking at the back. The folds in the 
upholstering of the inside of the arms effectually con­
ceal the ends of the mirror. 'rhere is a hole in the 
rear curtain directly opposite the hole in the chair 
back, through which there passes a board supported 
at one end by resting on the seat of the chair and 
at the other end by a small box or any convenient 
article. 

The lady who is to impersonate the princess takes 
her position on this board with her chin j ust above the 
edge of the mirror, the second sword is placed at the 
back of her head and a wide lace collar that she wears 
around her neck is adj usted so as to rest 
nicely on the two swords. The second illus­
tration shows the boA.rd in position passed 
through the curtain, with the lady lying on 
it, her head on the swords and the lace col­
lar in position. The cb.rtain in the rear 
must be close to the chair, but the sid':! 
curtains are removed about five feet. The 
board is padded so as to make the lady as 
comfortable as possible when on the board. 

. . •  II .  
Animals' Change o f  Color In Cold 

Coun •. rl ..... 

As winter approaches and the green of 
summer is replaced by snow and ice, a pecu­
liar change occurs among certain animals. 
At the first hint of cold they begin to assume 
a different color ; tints of gray and lighter 
hues appear in the somber black or dark 
coat of summer, and soon the animal is 
mottled with dark and white p a t  c h e s, 
finally becoming a pure white, that is at 
once a protection, rendering it almost in­
visible on the snow. Before the change 
was understood it was supposed that the 
animals were distinct forms, one white and 
the other dark. But it is now well known 
that 8. number of animals change their color 
with the regularity of the seasons, says the 
Philadelphia Times. 

J ' ieut tf i ' 1\merinlU. 
Ireland and Scotland, and in the Arctic regions of Asia. 
In many of the Arctic explorations it has been of the 
greatest service to the men from its habit of frequent­
ing camps. The voyagers of the Vega often relied 
upon the little animals in time of need and when food 
was scarce. 

In America, in the far north, we have the same hare, 

ILLUSION OF THE DECAPITATED PRINCESS. 

but a larger and finer animal, known as the polar or 
glacier hare. The American form ranges ·from the 
north to the middle portions of the country, and in 
regions away from the extreme north changes only 
slightly or imperfectly. As the cold comes on, its dark 
coat fades to a lighter hue, becoming pronounced in 
summer again. 

The protection afforded these animals in the far 
north is almost perfect, as it is almost impossible to dis­
tinguish them from the snow. When they run they 
seem to be swallowed up in the field of white. 

The principal four-footed enemy of the white hare is 
the Arctic fox, that is endowed with a similar protec­
tion. It is one of the smallest foxes known, and cer­
tainly one of the most beautiful. In summer, when 
the ground is bare or covered with verdure, the little 

will hardly seem possible that they represent the same 
animal. The fox is a very cunning and intelligent 
creature, as all Arctic travelers have discovered. It is 
an inveterate thief, stealing for the pleasure of stealing, 
taking from t he Vega explorers not only food, but 
knives, forks, amm un ition, sacks, shoes and stockings. 
When the men slept they would crawl under the robes 

and nose them, and if those awake 
held thei:' breath, pretending to be 
dead, the foxes would begin to nib­
ble them, and when frightened off 
would carry away a hat, mittens, 
or anything that came in the way. 
If fol lowed, one of the foxes would 
go on guard while the others buried 
the stolen goods. 

The ermine, whose fur has be­
cOllie fashionable again, is a famil­
iar example of this remarkable 
change in color. It is common in 
all t·he northern countries and in 
our own country down to the 
Southern States, a llIost destruct­
ive little creature, killing chickens, 
birds and various animars, often 
simply for amusement. An ermine 
has been observed watching a 
bird, placing itself bene�th an in­
viting roost ; when the bird alight­
ed it sprang at it, clinging .to it, 
although carried a long distance 
into the air. 

Some curious experiments have 
been tried with this little animal. 
Four or five were caught one sum­
mer in the north and found to have 
rich coats of a mahogany brown 
color. Two were sent to some one 
in the Southern States, while the 
remainder were kept where the 
cold winter prevailed. Those in 
the north began to change as the 
leaves disappeared, the s t r a n g e  

painting of nature gradually going on until the ani­
mals, with the exception of the tip of the tail, were pure 
white. Correspondence has been kept up with those 
having the other ermines in charge, but in vain they 
looked for the winter change. The animals retained 
their mahogany-colored coat during the warm winter, 
showing conclusively that the change is produced by 
the cold, and is a wise provision of nature, rendering 
the ammals almost invisible t.o their enemies. 

There is anot.her reason given for the change-a wise 
provision" of nature to protect the ermine from the cold. 
Animals with black or dark colored fur radiate inter­
nal heat mO:'e effectually than those of lighter colors ; 
so the ermine in its white coat absorbs the rays of the 
sun, radiating but little ; th us the change becomes an 
important factor in the preservation of the heat supply. 

In their movements these animals and their 
allies resemble serpents, and the actions of 
an ermine stealing along with sinuous mo­

. tion over the snow are very suggestive. 
• • • • •  

Tempera t u re of tbe Polar Sea. 

Some of the members of the N ansen ex ­
pedition at Tromsoe have been relating to a 
Reuter's correspondent some of the scien­
tific facts gleaned during the expedition. 
During the course of the cruise the crew 
had on several occasions exciting encoun­
ters with bears. North of 84°, however, 
no animal life was found to exist, and 
this would seem to cast some discredit 
on the hitherto prevalent theory that if a 

One of the most interesting examples is 
the hare, several of which are known to 
a..'!sume a winter pelage, the most familiar 
being the varying hare and the Arctic hare. 
The latter in summer, when it would in a 
winter coat present a marked and striking 
contrast to its surroundings, is on its upper 

THE DEC APITATED PRINCESS -EXPLANATION OF ILLUSION. 

sufficiently high latitude could be attained 
one would come to dry land and open 
water, because birds are to be seen flying 
toward the extreme north. This northerly 
flight of the birds is now believed to be at­
tributed to their having lost their way or as 
being blown out of their course. The depth 
of the water in the extreme north also seems 
to indicate that there can be no land near. 
Soundings taken at 84 latitude gave a depth 
of from 1. 310 to 1,530 fathoms, and furt.her 
north the lead reached even greater depths, 
as much as 3, 186 fathoms, it is said. From 
observations made in 1894-96, the tempera­
ture of the sea in these regions was found 
to present several peculiarities. At a depth 
of 109 fathoms the water was cold. Then 
came a stratum of about 382 fathoms with 
some degree of heat, and under this stratum 
about 490 fathoms of cold water. The pro-

side black and a light brownish yellow, mixed ; the 
upper portions of the tail and the tips of the ears 
black. This color is retained all through the summer, 
but at the approach of the cold season the pelage 
begins to fade and grarlually becomes white. with the 
exception of the tips vf the ears, which remai n black. 

This wonderful changeable hare is found in the Alps, 

ani m al has a silky fur, bluish or brownish gray. This 
lasts until the snow comes, when the coat gradually 
changes. The hair becomes longer and thicker, especial­
ly on the tail and feet, which are densely furred, and 
by midwinter, or before, it is pure white, without a 
suspicion of its summer hue. 

If the winter and summer pelage be contrasted, it 

portion of salt in the water varied a good 
deal. These conditions were pretty much the same 
everywhere. The further north they got the less cur­
rent and tide there was, while the wind began to exer­
cise considerable influence on the course of the Fram. 

. . .  , . 
THE passage has now been opened from end to end 

of the new Blackwall tnnnel. 
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RECENTLY PATENTED INVENTIONS. 

Enjtlneerlng. 

EXPANSION STEAM TRAP. -Hubert F. 
Smurthwaite, Coatesville, Pa. This is a trap arranged 
for couveuient adjustment to be set for automatic action 
at any desired preosure, the trap being readily cleaned of 
sediment whenever desired. Secured at one end In a 
snitable frame is an expansion tube connected with the 
steam supply, a discharge valve on the other free end of 
the tube having its stem fitted to slide in a stulllng box 
attached to the valve body, the latter sliding in tbe 
frame, and on the frame is fulcrunled a lever holding on 
i ts free end a bolt engaged by a spring to give the de­
sired t nsion to the bolt, lever and valve. If set to two 
bundred pounds pressure, the trap will work as well as 
at five pounds pressure, and it may also be readily used 
as a relief valve for steam engine cylinders. 

SEPARATOR. - Al p h onse F. Gaiennie, 
Lafourche, La. This invention is for an improvement in 
separators employed in connection with vacunm pans, 
to separate and collect the vapors and minute particles 
of liquid carried, being also adapted to separate oil and 
grease from exhaust steam. The separator has semicir· 
cular bame plates extending transversely across the 
drum, and having angular bends at their free edges form­
ing passages, whereby the vapors are caused to follow a 
sinuons path, each plate serVing to partly dry the vapors. 
If desired, the passage through which the vapors 1I0w 
may be made narrower at the inlet and gradually widened 
toward the discharge end. 

R al l w a y  Appliances. 

CAR FENDE R .  - Rudolph C. Hoyer, 
Memphis, Tenn. This is an improvement on a formerly 
patented invention of the same inventor, simplifying its 
construction, and providing means whereby an under or 
receiving fender has a rearward movement upon striking 
an obstacle, and immediately sets in operation a rocking 
or upper member, the latter being held ststionary be­
neath the car when its services are not required. The 
upper member, or raking fender, when an object is 
struck by the receiving fender, moves forward and 
downwardly until its cushioned edge strikes tbe ground, 
when it h&! 1\ rearward and upward movement, carrying 
upon the receiving fender any object met with in the 
path of the car. 

Electrical. 

TELEPHONE SWITCH. - Christian N. 
Sandbeck. Harmony, Minn. This invention provides 
means by which two telephones in a series may be placed 
in connection without preventing other telephones in the 
series or on tbe line from being put in commnnication, 
while conversation between two telephones cannot be 
heard tbrough other telephones in the same circuit. In 
a suitable casing is a pivoted lever adapted to close elec­
tric connections, contact springs extendmg transversely 
in tbe box and adapted for engagement with contsct 
fingers, while spring plates in the casing are adapted for 
engagemeut with other contact springs, and to force the 
respective fingers into contact with their contact springs. 
The inner ends of push pius have loose engagement with 
their respective plates. 

llIioi n�. Etc. 

MINER'S SAFETY LAMP. -Thomas H. 

V ALVE.-Sidney W. Sampson, Hudson, 
Mass. This valve Is made with an operating mechanhom 
for raising It from or lowering It to Its seat gradually, 
permitting It to be also readily adjusted or quickly re­
versed In position. The valve has a stem screwing In a 

nut with which Is connected a pivoted lever arranged to 
move both the nut and the valve stem, the lever being 
located and operated either above or below the valve. 

GRINDING MACHINE.-Frank Parsons, 
Montgomery, Miss. This is a machine especially adapted 
for evenly and nniformly grinding and sharpening the 
cutter heads of planing machines with economy of time 
and labor. The machine has an adjustable sliding car­
rier to hold the cutter head to be ground, means for 
actuating the carrier and an adjacent grind wheel adapt­
ed to engage tbe cutter bead, tbe latter being placed at 
various angles to or parallel with the wbeel according to 
the angle on whicb the cutting edges are to be gronnd. 

MEANS FOR TRANSMITTING MOTION.­
William C. Douthette, Pittsburg, Pa. 'fhis is an im­
provement especially adapted for application in connec­
tion with steam pumps, the inventIon providing means 
whereby the recIprocation of the piston rod causes the 
pulley or balance wheel to turn, including two pnlleys or 
balance wheels, and devices between them and the piston 
rod by which to turn the pulleys or wheels In opposite 
directions. Certain improvements are provided in the 
intermediate devices between the rod and the pulleys or 
wheels, and the two balance wheels equalize the strain, 
balancing each omer. 

A.lI;rlcoltural. 

HAY LOADER.-John T. Hare, Frel;lno, 
Cal. This inventor has devised a loading device to be 
attached to a wagon to take hay or straw from the 
ground and deposit it in a basket or on the body of the 
wll!!:on, the elevator of the loader being driven from the 
wagon axle and the elevator not interfering with the 
animals drawing the vehicle. The elevator or conveyer 
is made to be folded up out of the way when not in use, 
and a net Is provided for the body of the vehicle, for the 
reception of the grain or straw, so that when the load is 
to be discharged it may be lifted bodUy by simply raising 
the net and dumping it wherever desired. 

BALING PRKSS. -Elias H. Butt!', Ori­
ental, N C. This is an inexpensive press for baling hay 
by hand. The baling is effected In an upper box, and a 
lower box receives the material, a platen in the lower box 
having downward side extensions and a series of ladder­
like connecting bars to form a follower, while detached 
hand levers fnlcrumed on a fnlcrum bar operate alter­
nately on me ladderlike bars of the follower. The 
press may be easily constructed in any ordinary work· 
shop, and it has a capacity of ten bales per hour. 

FRUIT Box.-Eben R. Morrill, Truc­
kee, Cal. This i. a box In which fruit may be conve· 
niently packed and the cover and bottom secured in posi­
tion without the employment of special fa�tenings, as 
nails, catches, etc. The sides rigidly connect the ends 
with each other, and the · Ia!ter have on their in­
ner faces undulating grooves, the straight tops and 
bottoms being adapted to be pushed In and drawn out 
of the grooves. The bottom ot the box is placed some 
distance above the fioor or ground, and is sufficiently 
springy to counteract jars in· transportation, and prevent 
undue pressure upon and spoiling of the fruit. 

Williams, Mount Carmel, Pa. This is a lamp desigued MlsceJlaneoo •• 
to be very sensitive to mine gases, and is arranged to pre- VELOCIPEDE. - August Miller, Linds-

�:= ��:�n:a';.n�etl�:in;;�;;�ok:Y
us:o g�a�e 

a�h:
u::�; borg, Kansas. This inventor has devised a unicycle de-

lighted. An inverted cup with an aperture in its bottom signed for traveling on land or water. The wheel has a 

has at its lower end a lIange screwing into the lamp body, ring hnb within which is me operator's seat, and the ex­
while a flanged sleeve engages the bottom of tbe cup, me terior of the hub Is toothed, while in a frame having 
sleeve extending through the aperture and forming a rolling connection with the hub are journaled pedal 

passage for the wick tube, a locking device on the cnp shafts with gears. To adapt the unicycle for marine use 

engaging the sleeve. a pontoon Is connected with it, having a central channel 
to receive the traction wheel and a locking connection at 

DRY ORE CONCENTRATOR AND SEPA- each side, the pontoon being of dished structure anti 
RATOR.-Robert E. and Eugene Waugh and Charles S, preferably of somewhat circular shape, and the tractiQl, 
Older, Colorado Springs, Col. According to this im- wheel having paddle-like spokes. 
provem.ent a �ox frame having an air ch�mber is su�- HARREL FILLING MACHINE. - John­ported m a mam chamber, and ove� the rur cbamber �s ston E. J. Goodlett, Memphis, Tenn. This invention re­operated.an �pron adapte� to permit the. passage of aIr lates to devices which have a valve attachment to cut off tbrough It, UIr �ress�e being. produced In the chamber the flow of liquid when a receptacle Is filled to the re­and the box bemg gIVen a Circular movement, whereby 

I 
. d r 't A rdi to tho I t ai ls the material, as it is agitated by mechanical movement, qmre Iml . ceo ng IS . mprovemen a v ve 

will be lightened and opened up by the air pressure. The arr�nged m a cham�r of the dIscharge �u�, the valve 
te . I t. be tr t d '  first d . d . k'l th fed haVlng a transverse a1<1S to one end of whIch 18 attached rna na. ) ea e IS ne m � I n, en a coiled "pring with adjustable tension, and the valve suc.cesswely to a rock �reaker, � Cormsh �olls, and a lever being adjnstably connected with a slotted sector, dISintegrator, whereby It IS pulvenzed, commmuted and d be· I ted ·th tri d II h triturated to the desired degree of fineness, and the sep. an mg a so connec WI a p an oat mec an· 

aration or the particles of value is effected through the ism. 
action of the air through the meshes of the moving HOSE NOZZLE.-Charl�s Hirsch, Buf­
apron and the gyratory movement of the suspended falo, N. Y. This Is a nozzle designed to readily control 
box. and regnlate the discharge of water, tbrowing eltber a 

plain stream or a spray, or cutting off the water entirely 
M e c h a n ical. if desired. The nozzle bas lateral openings and a closed 

SELF _ OILING J OU RN AL B EARING.-
onter end ftom which projects a spherical lug or ball, a 
tip or nipple screwing on the end of the nozzle, and reg­
ulating the flow of water_ The device is simple and 
inexpensive, and readily adjustable for the required 

David L. Altman, Eau Claire, Wis. This bearing com­
prises an elongated box in wb ich is a central vertical oil 
well commnnicating with tbe box by a horizontal chan­
nel, and me upper portion of the well communicating 
with outwardly extending passages and filtering cham­
bers. The box also has a bore communicating with the 
filtering cbambers and two dust chambers, and fixed to 
the shaft revolnbly mounted in the bore is a feed wheel 
revolving in the oil well. The lubricant may be used 
continuously for considerable time withont refilling the 
well , and it is wholly immaterial in which direction the 
shaft is run. 

N U T  LocK. -E m i l e  Flueh r, S prag u e, 

service. 

CEILING PLATE.-John Scrimgeour, 
Jr., Pittston, Pa. This plate has a cylindrical body 
portion with an outwardly projecting Ilange at its lower 
end, a spring arm secured to the body tending to engage 
tbe flange. The plate is formed In two interlocking sec­
tions, and is adapted to hold itself in place and effect­
i vely protect the ceiling from a pipe passing throngh the 
plate. 

DUST PAN. - Albert Koeh l er, Baker 
Washington . According to this improvement, me nut Is City, Oregon. This is a device designed to retain the 
made with a groove across its thread and a shallow re- dust made by the broom and .revent its rising and set­

cess in its onter surface extending from the thread to tling on the furniture. It is made in tbe form of a box 
one corner, a key or locking bar adapted to be remova- having double walls of wire cloth to permit the passage 
bly fitted in the groove having a triangular cross section of air currents formed by the movements of the broom. 
in its body and two angularly extending spring limbs at the walls being separated by a space designed to form a 

its outer end. In the recess at the corner of the nnt Is a trap to receive and retain the dnst. 
detent hook, and when the key is inserted lind one of its N oTE.-Coples of any of the above patents will be 
spring limbs brought into engagement with the book, furnished by Mnnn & Co. for 10 cent.!! each. Please 
the edge of the body of the key is made to bear with send name of th� patentee, title of Invention, and date 
force npon the threads of the bolt. 1 0f this paper. 

Tho ci14�go far lruonion undef' tIriI _ "  One Do/la� .. I."" 
jar .... h .... onion : "Dout ei9i1t WOf'tiI to " i..... A""",­ti.Hm.t'ntl mwt be received. at publicatton oJff,cc as eariv a, 
Tinwldall mornIng to appear In tht, foUoWino week', issue 

Marine Iron Works. Chicago. Catalogue free. 

Hillb IZrade well drills. Loomis Co� Tlllln. Oblo. 
.. U. S." metal polish. Indianapolis. Samples free. 
Pressea &; Dies. Ferracut .. Maeb. Co., BndlZeton. N. J .  

Yankee Notions. Waterbury Button Co .. Waterb'y, Ct. 
Papler Mach6 Manuf'rs, Crane Bros., WestOeld, Mass. 
For brtdge erectin!!" engines. J. S. Mnndy, Newark. N.J. 

Handle &; Spoke Mcby. Ober Latbe Co .. Cblll(l1n Falls.O. 
Screw machines, milling niachlnes, and drill presses. 

Tbe Garvin Mach. Co .. Spring &; Varlck Sts .. New York. 
Concrete Honses - cheaper tban brick, snperlor to 

stone. " Ransome," 157 Monadnock Block, Cbtcago. 
Tbe celebrated " Homsby-Akroyd " Pateot Safety 011 

Enl(ine Is built by tbe De La \' ergue Refrilleratinl( Ma­
cbme Company. Foot of East l38tb Street, New York. 

The best book for electricians and beginners in elec­
tricity Is .. Experimental SCience," by Geo. M. Hopkins. 
By mall, ". Munn &; Co., pnbllshers, 361 Broadway, N. Y .  

Free I An IIltlstrated History of Cripple Creek gold 
camp (with correct map), together with our bllZ family 
weekly, tbree montbs on trial for 25c. llIustrated 
Weekly, Denver, Colorado. 

I'F' Send for new and complete catalogne of SclentiOe 
and otber Books for sale by Munn &; Co .• 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
N a m e s  and A d d '·., ... must accompany all letters 

or no attention will be paid thereto. This · is for OUI Information and not for publication. 
R e re r c lI"ell to former articles or answers should 

give date of paper and pa�e or number of question. 
I n  q II i r i .. .  not answered m reasonable time should be repeated : correspondents will bear in mind that some answers require not a little research, and, 

though we endeavor to reply to all either by lettel 
or in this department. each must take his turn. 

R nfu co"'; ���:::�:O,Jmrc::s;u���C��t�O!d=:: 
houses manufacturing or carrying the same. 

S p e c i a l  '" r i l l e l l  1 1I .... '· ... n & ; O Il on matters of personal rather than general Interest cannot be expected without remuneration. 
S(' l e ll t I  fi(· A 1I . . , r h· n  II S I I I' p l " 'n e ll t s  referred to may be had at the office. Pnce 10 cents each. 
I I " "  k "  referred to promptly supplied on receipt 01 price. 
'1 1 11 � rn I .. sent "'r examination should be distinctly marked or labeled. 

(7022) A. C. K. says : 1. Please give 
me formula for making the best leather cement, such as Is nsed by shoemakers for putting patches on. Most ce­
ments for this purpose contain the obiectionable smelling 
bisulphide of carbon and are dark colored. These are ob­
jections. Can yon give me recipe for a cement free from 
this nasty smell and whIch Is white and transparent and 
equally good ? A. Try bicycle tire cement ; apply to 
both surfaces in several coats, letting It dry thoronghly 
between applications and after. Then put patch in 
place. 2. Is there any work published which thorongbly 
treats on the metal zinc, as used for galvanizing pur­
poses ? A. See our SUPPLEMENT, Nos. 967, 176, 994, 
mailed for 10 cents eacb. 

(7623) J. S. W. a8ks for a formula for 
milking a good quality of paste snch as bookbinders use. A.. 1. Water, 1 quart; alum, * ounce. Dissolve, and 
�hen cold, add 110ur to make it of the consistence of 
cream, then bring It to a holl, stirring it all the while. 
Preserve with a few drops of carbolic acid or oil of 
cloves. 2. (Hard.) To the above add a little powdered 
resin and a clove or two before boiling. This will keep 
for twelve months. When dry it may be softened with 
water. 

power electric lamps over gas . What I mean is, Does it 
pay to put in a plant to make your own light, say I 
should want 1,000 sixteen candle power lamps, and vet I 
am able to buy gas at $1.50 per 1,000 feet? A. Allow ten 
sixteen candle power incandescent lamps to the horse 
power. Allow five feet of gas per hour to produce 16 to 
20 candle power. This gives the basis for calculation. 1,000 gas burners would represent $7.50 per hour. Gen­
erally, incandescent lamps are supposed to cost more than 
gas. 

(7028) E. M. asks if flne thin tea lead, 
snch as packll!!:e tea comes In, will do for making a con­
denser for a 3 inch spark coil, and how much surface he 
will have to have. A_ Yes ; make the surftice twice Ill' 
great as that described for the coil in our SUPPLEMENT, 
No. 160. 

. 

NEW BOOKS AND PUBLICATIONS. 

ROENTGEN RAYS AND PHENOMENA OF 
THE ANODE AND CATHODE. Bv 
Edward P. Thompson, M. E ., E. E. 
Concluding chapter by :Prof. William 
C. Anthony. New York : D. Van 
Nostrand Com pany. Pp. 190, 105 
i Ill1strations. Price $1. 50. 

This carefully written book enters into the experimen· 
tal development of .;. ... y phenomena. It begins with 
the early researches of Faraday and follows the subject 
down to the present time, giving a resume of the impor­
tant experiments, and presenting the various theorie •. 
It presents a few typical applications of X rays in 
anatomy, snrgery, diagnosis, etc., and is, ln fact, a book 
of jlrCat interest to students of high vacua phenomena, 
especially such as relate to the discovery of Roentgen. 
LOCOMOTIVE MECHANISM AND ENGI-

NEERING. By H. C. Reagan, Jr. 
Ne w York : Joh n Wiley & 80ns. Pp_ 
420. Price $2. 

This is a second edition, revi.ed and enlsrged. of a work 
by a practical locomotive engineer, who has endeavored 
to describe the manner in which the locomotive is 
handled while in service. To do this best, the engineer 
should have something more than an elementary know· 
ledge of its construction, that he may, where breaks 
occur and repairs are made, be able to judge of the work 
necessary and how best to do it. There is a chapter on 
compound locomotives and an appendix on the moderu 
electric locomotive. 

A book of tables of dimensions, re­
cently pnblished by tbe Walworth Manufacturing Com­
pany, of Boston, exhibits a great amount of careful cal­
culation as to the best proportions of different parts of 
various sizes of valves and fittings made by the com­
pany. The company manufacture, as specialties, the 
Walworth extra heavy and standard weight gate valves, 
and me Walworth extra heavy and standard weight fit­
tings, and wrought iron pipe bends of all de�crip­
tions for high or low pressures. The nse of these bends 
in place of sharp elbows or angles, wherevpr possible, is 
a matter not to be neglected by engineers or steam users. 

TO INVENTORS. 

An experience of nearly tifty years. and the preparation of more tban one bundred thousand applications for Da­
um"s at bome and abroad, enable us to understand the laws snc't practice on botb continents, aDd to possess un­equaled facUities for procuring patents everywbere. A synopsis of tbe patent laws of Lhe United St·ates and all foreign countries may be had on HppJicatioD, and persons contemplating the securing of o&tents, ettber at bome or abroad. are Invited to wrIte t.o tbis office for prices. which are low, in accordance with the times and our ex­tensive facilities for conductinll the business. Address llUNN & CO., offtce SCIKNTnlC AMERICAN. 361 Broad­
way. New York. 

I N DEX OF INVENTIO N S  
For whi ch Leiters Paleot o f'  tbe 

Uoiled S t ale. ,"ere Granted 

November 3, 1896, 
" N D  EA.CH REA RING THAT DATE. 

[See note at end of Iist about copies of tbese patenU.] 

Air brake ret.lner. automatic. C. W. Juw . . . . . . . . _ 61O,� 
tl���p�::·�:;;.�r..�r:::.I::;;.J. Jf • .f:

I
'::.E: · · · · · ·  . .  · ·  510,54.0 

(7024) P. B. writes : We have had an tt�':,':�:��:,I'X:k�M·!;I!��.� : : : : : : : : : : : : : : : : : : : : : : : :  't iJ.� 
x ray outfit on exblbition here for the last month. We t����aF::;�����s�gr!1n .�: .���.� : : : : : : : : : : : : : : : : : :  wish you would please tell us i f  i n  your opinion the  rays Axl es, mecbanlsm for manufaetnrlnl( car. D. W. 
will affect one's fingers and eyes, for one of our operator's Porter . . . . . . . . . . . . . . . . . . . . .  , . . . .  _ . . . . . . . . . . . . . . . . . . . 570,499 

eyes has become Inflamed, and one of our young opera- ::��eS�e �r�.::r:�\;,;g:" · · " """ " " " "" · · · · " 510,515 . 

tor's fingers has become black and numb. Please tell us B8I( bolder and scale combined, A. P. O'Brien. . .  1 Bale tie macbin'!>..S. kimball. . . . . . . . . . . . . . . . . . . . . . . . 
if this is caused by looking at the rays. A. We are in- Balloll press. E. H. Butts . . . . . . . . . . . . . . . . . . . . . . . . . . . 
cllned to believe that the troubles you mention are caused Band cutter and feeder, W. H. Sprlnkle_ . . . . . . . . . . .5U 

by the X rays; similar cases have been reported abroad, i��:I'o�j;�j,S::c":i;;e;'j: 'E:j: 'G'OOd"et:: : : : : : : : : : :  g�8:� 
the bair being usually inj ured. R:g:�;���::8,Gn!�t���tiiriii�' 'seooiiiiary; '0: 'ii: 570,610 

(7025) T. P. a�ks : 1 .  What is the best Be����e
antifrlCiio';: ·C:W:ROiiin80ii: : : : : : : : · : : : :  ��8:� non-conductor of heat (wood excepted), which is either a Red and sofa, combination, Peterson &; Soder-

solid like wood or can be made to cover a solid? A. Of strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.563 

ordinary stable substances, probably magnesia is as good 
as any. Silica, asbestos board and fiber are good. 2. 
What is best absorbent for liquid dropping a few drops 
at a time, stiy 10 or 15 in all? A. Any absorbent solid, 
snch as dry clay. Quicklime will absorb water, combining 
with it chemically, but evolving heat, and slaking by the 
moisture of the air. 

(7026) F. H. ask!> : 1. How many bi­
chromate batteries will it take to light 10 one candle 
power lamps? Also 15 one candle power lamps ? A. It 
depends on the resistance of the battery. Taking this at 7.i ohm and voltsge at 1.75, we bave 13 cells for ten lamps 
and 00 cells for fifteen lamps approximately. 2. Is bi­
chromate a good battery to use for the above purpose ? 
A. It is about the best of the primary batteries. All are 
expensive and troublesome in operation. 3. Also give a 
simple rule for flgnrI'ng · ont hOlV many batteries it will 
take to light a certain amount of lamps. A. You will find 
the following a good general rule: Mnltiply together the 
current of tbe battery on short circuit by Its voltage. DI­
vide 16 by the product to get cells per candle power. In 
Sloane's " Arithmetic of Electricity," $1 by mail, you 
will find several rules to cover ditJerent cases. 

Bedstead, M. Duma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.188 

�:�dr!�ct��';,&l��J ��elt":!.��m.: : : : : : : : : :  : : : :  : :  gf8:� Bicycle attachment, 1<l_ B. Pike . . . . . . . . . . . . . . . . . . . . 570,681 Rlcycle ball bearinl(. M. L. Wilcox . . _ . . . . . . . . . . . . . . 570,sro Bicycle frame attachment, C. M. Brooks . . . . . . . . . .  510.536 Bicycle baudle bar, T. H. McQuown . . . . . . . . . . . . . . . .  570.560 Bicycle lock. J. E. Turton . . . . . . . . . . . . . . . . . . . . . . . . . . . 570,521 Bicycle pedal Clip, J. E. !ltannard . . . . . . . . . . . . . . . . . . .  570.718 Bicycle suit, A. f'. Nash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.676 BICycle support, A. J. Branh .m . . . . . . . . . . . . . . . . . . . . . 570.65.Q Bicycle suppOrt, Dilley &; Hayes . . . . . . . . . . . . . . . . . . . .  510,464 Bicycle tubing, machine for cutting, W. R. Fox . .  570.800 Bicycles, wall attacbment for supporting, Di1 \ey 
&; Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,465 Binder, temporary, L. H. Clark . . . . . . . . . . . . . . . . . . . . . 510,54.1 

gl:m�:�� '1��.r�b�· �b��eI'S���et:i . . jor: . .  G: ·A :  fi70.m 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.692 Bleacblnl' apparatus, H. G. McKerrow . . . . . . . . . . . . .  670 675 Bloctr. See Pllrtitlon block. Toy building block. 
�boa���P'?ie!·lr;,.!fn�e��·i;.oD.inii ·board: · · · · · · · · · · · ·  510,656 

Bolt. See Expansion oolt. 
Book carrymll device. J.  L. 'forney . . . . . . . . . . . . . . . . . 570,520 Bookkeeping and regi8terln� casb, machine fOf, 

L. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.620 
Boot or shoe, W. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,814 Boots or shoes, wacb'ine for attaching uppers to 
Bot��!��fJ.JN�ia����.t.��: : : : : : : : : : : : : : : : . : : : : : : . : : : :  g�8:� Bot tle, dose measnrinl(, A .  A. Law . . . . . . . . . . . . . . . . .  510,759 Bottle. non-refillable, A. R. Weber . . . . . . . . . . . . . . . . .  570,524 Bottle .topper, G. W. Mason . . . . . . . . . . . . . . . . . . . . . . . .  51O,ti02 Box. See Cillar box. Fruit box. Letter box. �tuffing box. Box. M. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.530 

(7027) G. B. asks : I wish to kn o w  g���:-r, ��I\'::zbr���: . .  �lu�
d
.
pres

sn� .
b
����: . . . . 510,154. 

If there nre any reliahle statistics to be obtained. and �����'�����������:.'r�;.�n.�: .':�����.��: : : : : : : : :  ��8:� where, at' to tbe actual saving in the use of 16 candle I Brusb, tootb, D. W. Tow� . . . . . . . . . . . . . . . . . . . . . . . . . . 670,673 

© 1896 SCIENTIFIC AMERICAN, INC.
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Burnel', See HeatIng bUfner. Hydrocarbon 
uurner. Liquid fuel burner. Vapor burner. 
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Hutton. separable. F. B. V\"adel l . . . . . . . . . . . . . . . . . . . .  070.516 
Caisson;. etc .•  air lock fur. R. S. UilIe.pie . .  570.793. 570.794 
Camera, pbotographh.', 11\ H. :Sanderson . . . . . . . . . . . .  570,774 
('an. See Metal can. :5heet metal caD. 
Can lacquering mat.!hine, A. J. Burns . . . . . . . . . . . . . .  670.538 
Cannon. yacht. W. W.  Scott . . . . . . . . . . . . . . . . . . . . . . . . . ;70.507 
Car brake. W. J. Cartwrl� bt . . . . . . . . . . . . . . . . . . • • . . . . .  570.b94 
Car coupHng. J. G. Green . . . . . . . . . . . . • . . . . • . . • • . .  570,796 Car coupJimr, C. H. McLaughlin . . . . . . . . . . . .  0 • • • • • • •  570.559 
Car coupling', H. K. RusseU . . . • . . . • . . . . . . • . . . . . . . . . . .  570,684 
Car couplinl{. T. P. \V eidler . . . . . . . . . . . . . . . . . . . • . 652 
Car coupling draught rigging, .1. A. Hinson . . . . . . .  477 
�:� ���8�ir�gR�a6�\Ioai!����.���� .�:.�.

i
�.��: : : : : : : : � 

Car tender, A. A. Lydecker . . . . . . • • . . • • . . . • . . . • . . . . . • 

Car fender. SImpson & Bigelman . . • • • . • • . . . . . . . • . . . •  

g!� fg�g::.· �h�tli�!�"lI·u;lt::::::: . .  ':::::::::::::::: 
Car safety appliance. street. W. WilCgins . . . . . . . . . .  570. Car sign. street. E. L. Dwyer . . . . . . . . . . . . . . . . . . . . . . . .  570 
g!� ����l: 1: 1r.·We�{��: : : : : : : : : : : . : : : : : : : : : : : : : : : : : : gi8 
Carboll. arc lamp. D. A.  Sb esler . . . . . . . . . . . . . . . . . . . .  570. 
Car

g�\r1�f.���.
be

� . .  
a
�.� . ���� . .  ��.I?��: .���.����: �'. 570,463 

Cartridge case reducing die, W. Mason . . . . . . • • . . . •  570,160 
Cash regIster. J. W. Rehill . . . . . . . . . . . . . . . . . . . . . . . . . .  570.818 
Cast metal article. J. C. Reed . . . . . . • . . . . . . . • . . . . . . .  570.769 
Caster. ball. Mason & Ely . . . . . . . . . . . • . . . • . . . • . . . • . . . .  570.603 
g:iP�:s�
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Centrifugal .eparator. P. M .  Sbarples . . . . . . . . . . . . . 510.737 
Chain link. drivinl{. B. Holt. . . . . . . . . . . . . . . . . . . . . . . . . . 570.637 
gg!��: sr.,�';.!.°w�nla��:}�: . . . . . . • . . . • . . . • . . . • . . . . . . • .  570,835 
Cbart. tailor's cutting. W. Baasel . .  . . . . . . . . . . . . . . . . . 570.63<1 
Cbeese cutter. W. R. Gorrell . . • • . . . . . . . • . . . • . . . • . . . .  570.<172 
Chlorln. ",ak.lng. W. Donald . . . . . . . . . . . . . . . . . . . . . . . . .  570.624 
Chocolate cO.lting apparatus, C. T. Viau . . . . . . . . . . .  570,515 
8�'i�kb�i11.
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Clreular cutter. J. D. Tracy . . . . . . . . . . . . . . . . . . . . . . . . .  570.828 
Clarinet. G. Oliveri . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.617 
Cloth I)r twine cutter. J .  Brusie . . . . . . . . . . . . . . . . . . . . . 570,5a7 
Ooal .eparator. C. W. Ziegler. . . . . . . .  . . . . . . . . . . .  . .  570.781 
Cuin freed apparatus for delivering ticket •• 

sweetmeat3, etc., J .  Fotheringham . . . . . . . . . . . . .  &70,849 
Collar. hor.e. J. A. Weider . . . . . . . . . . . . . . . . . . . . . . . . .  570.887 
Colors, etc., process of and apparatus for making 

tube. for arti.ts'. H. GoodwlD . . . . . . . . . . . . . . . . . 570.728 
Confe.sional. folding portable. A. S. Siehen-

foercber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570,512 
ConveyinlC apparatu •• A. L. Le Grand • . . . . . . . . . . . . .  570.876 
CorrulCating mach IDe. T. W. Graham . . . . . . . . . . . . . . .  570.729 
Cotton. machinery for handling. R. M. Gill. . . . . . . .  510.4n 
Cotton picking machine, H. ·r. ArmstrOnjl" . . . . . . . . .  570,444 
Counter and show case, combined, J. H. Gimnich 570,795 
Coupl ing. See Car coupling. Engine couplinlC. 

Tbill coupling. 
���t�e:r,lU.�K'D��o�iJ�����: : : : : : : : : : : : : : : . : : : : : : : :  ��g:ill 
CuO' link. O. ConlCelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.451 
CuO' or border for underlCarment.. Bennett & 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.694 Cultl vator. Collard & Hensarlillll: . . . • . . . • . . . • . . . . . . .  570.842 
Cultivator attachment. T. R. Morri . . . . . . . . . . . . . . . .  570.492 
Cultivator, disk, A. L. Brock . . . . . . • . . . . . . . • . . . . . . .  570,660 
CUrtain roller. extension. A. � .. Temple . . . .  510.719. 570.720 
Cutter. See Band cutter. Cbeese cutter. Cir-

cular cutter. Clotb or twine cutter. Pipe 
cutter. 

Cutting and nanni� mach ine. I,. B. Davld.on . . . .  570.870 
CyanoJ,ten compounds, manufacture of, Hood &; 

Salamon . . . . .  . . •  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .480 
Damper regulator, J. B. Hutchinson . . . . . . . . . . . .  . 

Decoration for textile fabriCS, E. SiroD . • • • . . . • . . . .  

Dental p i  u" .. er. F. S .  Belyea . . . . . . . . . . . . . . • • • . . . . . . . .  570 Di.infectins< material. etc .. apparatus for deliver-
Ing. E. '.rau •• ilC. . .  . . . . . . . . . . . • . . . . . . • • . . . . . • • • . . . .  570.518 

Display rack, W. Hager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570,704 
Dock and ship cleaning device, floating dry, M. 

W. Marsden . . . .  . . . . . . . . . . . . . . . • • . . . . . . . • . . . . . . . .  570.00 
ggg� ;����
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Draught appliance. J. B. Kennedy . . . . . . . . . . . . . . . . . .  570.484 
Drier. See Grain drier. 
Drum, G. W. Bemis . . . . . . . • . . . • . . • . . • • • • • • • . • • • . . • • . .  570,693 Dust collector. W. E. Allin�t<ln . . . . . . . . . . . . . . . . . . . .  570.«3 
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Electric circuits. automatio safety device for, L. 
U. Rowand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570,882 

Electric generators or motors, method of BDd 
apparatus for regulating dynamo. J. W. 
Ea.ton . . . . . . • . . . . • . . . . . . . • . . . . . . . . . . . . . . . • . . . . • . • • .  570.003 

Ele
n!���,:� �lri'.:;�n

b
������. ��� .���?��: .��.�: 570.(52 

Eleotrlcally controlled elevator. S. D. Strobm . . • .  570.827 
Electrodeposltion. E. Jordls . . . . . . . . . . . . . . . . . . . . . . . . .  570,551 
Electrodes, .nhstance for telephone. D. Draw-

baul< h . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . • . . . . . . . • • •  570,615 
Elevator. See Electrically controlled elevator. 

Package elevator. Water elevator. 
Elevator. N. C. Ba •• ett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.592 
Elevator door opening or clo.lnlC apparatus. �'. Eo 

Herdman. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.476 
Engine. See Gas engine. Gasolene or vapor en .. 

gine. Rotary engine. 
Eng!ne attacbment • •  team. R. Freer . . . . . . . . . . . . . . . .  570,547 
En/i!:ine couplin:;t, J. MacKenzie . . • • . . • • • • • • . . • • . . . .  , 570,672 
Envelop. P. G. MuenchlnlCer . . . . . . . . . . . . . . . . . . . . . . . .  570.557 Era.er. If. B. COl lins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.456 
Expansion bolt. 1. Cburcb . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.186 
Exten.ion table. Stepbens & De Marce . . . . . . . . . . . . 510.572 
Fan. motor driven. S. O. Tuerk .. . . . . . . . . . . . . . . . . . . . .  570.651 
Farm gate. J. W. Putt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.71<1 
Feeder. stOCk, j .  P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.569 
Fence post. L. M. BrOCk . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.761 
�:��:,s!.��e,Wl�\�s��.��: : : : : :::::::::::: ::: : : : : : : : :  �8:� 
Fence, wire, S. A. Nielson . . . . . . . . . . . . . . . . . . . . . . . . . . .  570,00; 
Fence. wire. L. M. Runyon . . . . . . . . . . . . . . . . . . . . . . . . . .  570.587 
Fender. See Car fender. 
Fertil izer dl.trlbuter. E. D. Mead . . . . • • . . . • . . . . . . . .  570.490 
Fibrou. barnes •• utllizmg partially worn. J. Rob-

inson . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . • . . • . . •  

File rack. Pauly & McQuilkin . . . . . . . . . . . . . . . . . . . . .  . 

File, round, A. Weed . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  

Fire alarm, thermostat actuated, P. C. Howe . . . . •  

�"ire extinl!uisb ing system, E. W. Thomas • . . . . . . . .  

�i��P�ggi�J.o¥.l'i..'!N�'i!.·. : '. : '. :::'. ::: '.: ::: '.: '::. : '.: '.:: 
Flats, mecbanism for drivinll traveling, E. 

Tweedale et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Flue cleaner. T. D. S. RulCgles . . . . . . . . . . . . . . . . . . . . . .  . 
Fluid compressor. F. M. Rites . . . . . . . • .  . . . . . . . . . . . . . .  770 
Fluid pressure brake, W. H. O'Connor. . . . . .  . • • . . . .  678 
Fly catcher. C. H. Legaett . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.486 
Foldin" chair. W. Semler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.776 
Foldin!! machine. F. H. Wendt . . . . . . . . . . . . . . . . . . . . .  570.581 
�'olding macblne packer. F. H. Wendt . . . . . . . . . . . . .  570.580 
Folding table. H. Salders . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.509 
Fruit box. E. R. Morri ll . .  . . . . . • . . • • . . • • . . • • . . . • . . • . . .  570.763 
Fuel. artifiCIal • •  J. D. Olil{ny . . . . . . . . . . . . . . . . . . . . . . . . . . 570.495 
Galvanometer, C. Coleman . . . . . . . . . . . . . . . . . . . . . .  MO,4M 
g:�� :�g:�:���: "Ii. �.Bf���;.: : : : : : : : : : : : : : : : : : : : : :  ��g:i� 
Gas eIl)line. R. J. Itol tson . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.619 
Gas eniline. rotary. L. Gathmann . . . . . . . • . . . . . . • • . . •  510.470 
Gas. process of aDd apparatus for making, L. 

Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • • . . . .  570.516 
Gasolene or vapor engine. E. Prouty . . . . . . • . . . . . . . .  570.500 
Gate. See Farm g!lte. 
GearlDlC. F. A. Curtis. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.698 
Glass articles, cODveyer for, Everett & Samuel-

son . . . . .  . . . .  . . . .  . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  570.626 
G 1 a  •• blower. mecha"ical. M. J. Owen • . . . . . . . • . . . •  570.879 
Gla •• blowlnlC macblne. �. O. Rlchard.on. Jr . . . . . .  570.881 
Glass moulds, dippinll apparatus for paste, E. Robin.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.735 Golf tee and score card. combined. P. L. Senat . . . .  570.821 
Governor. W. T. Davl •. . . . . . . . • . . . . . . . . . . . . . . • . . . . . .  570.cI6l 
Grain drier. J. Backhou.e. Jr . . . . . . . . . . . . . . . . . . . . . . . .  570.783 
Grain drier, G. H. Carmack . . . . . . . . . . . . . . . . . . . . . . . . .  570.662 
Gram .courer. E. Keith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.600 
Grain tdmpering: mach ine, E. Blodl{ett . . . . . . . . . . . . • 570,449 
Grindin,2' machine, F. Parsons . . . . . . . . . . . . . . . . . . . . . .  57�766 
HaIr curler, C. H. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Harness attachment, J. J:i\ Gambrell . . . . . . • . . . . . . .  

Harp. Ill. P. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  

Harrow. rOiling, A .  R. Anderson . . . . . . . . . . . . . . . . . . .  . 

Harvester, corn, A. S. Pepk .• . . . . . . . . . • • • • • • • . . • . . . . .  

Harvester, corn, M. O. Wert . . . . . . . . • • • • • • • • . . • • . . . .  

nat identifying mark, D .  A .  Keller . . . . . . . . . . . . . . . .  . Hat pin JZuide or retainer, I. Frechette . . . • . . . . . . . .  

Hilt pinnin,;r out machine, C. H .  Reid . . . . . . . . . . . . . . 

Hat rounding maChine, hand operated, C. H. 
. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Hay loader. J. T. Hare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Heat insulator. (�. C. Ricks . . . . . . . . . . . . . • . • • • . . . • . . . .  

���e��t':'�b'i"t:"{e.RII1�eR��'::n�!��r't.::::: : : : : : : :  Heel nailinlZ macbine. F .  (t'. Raymond, 2d . . . . . . .  . .  

Heel olate. boot or .hoe. R. McKay . . . . . . . . . . . . . .  . 

Heel. wit h  cails. macblne for 10adlnlC. E. WOOd-
ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570,654 

Hide workin" cylinder. A. E. Whitney • . . . . . . . . . . . .  570.653 
Hook. See �·i.h book. 
Hook. Lewis & Mixer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.865 

j(ieut i f ic jUlttiClu. 
Horse detacb"flj ·E. Nanmann . . . . . . • • • • • • . • .  , • . . . . . .  070.606 
Ig�:::�g�lt.i r8cr.c�.'f.

b
Jeiim: : : : : : : : : : : : : : : · : : : : :  m:� 

Ho.e nozzle. C. HI .... ch . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . .  070.757 
Hot box cooling device. G. C. Toben . . . • . . . . . . . . . . .  570,519 
Hub. vehicle. Ball & Barne •• . . . . . . . . . . . . . . . . . . . . . . . .  570.448 
Hydrocarbon hurner. H. A. Bradley . . . . . . . . . . . . . . .  570.cI5O 
Hydrocarbon or otber volatile liquid •• receptacle 
lnd�'i:� ������l.;'n �Z�!'1��'::ltli: : : : : : : : : : :  : : :  : :  ��g:� 
Ironln" table. L. E. Dawson . . . . . . . . . . . . . . . . . . . . . . . . .  570.c162 
IronlnlC table. C. L. Hofwolt . . . . . . . . . . . . . . . . . . . . . . . .  570.636 
Jack. See Liftln" jaCk. Joint. See Rail Joint 
Journal bearing • •  elf oHinlC, D. L. Altman . . . . . . . . .  570.782 
Key rlnlC or tbe like. G. B. Adam •. . . . . . . . . . . . . . . . . .  570.442 
Knitting machine sinker mechanism, J. L. Bran-

.on .. . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570 
LacinlC. hoot or shoe. H. O. Why man . . . . . . . . . . . . . . .  57 
�:33:�,����::i��
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Ladder, step or extenSion, W. B. Cantrell . . . . . . . .  . 

Lamp and socket, incandescent. A. Swan . . . . . . . . .  . 

Lamp, bicycle, F. Rhind . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

t:��'h
e
������ .���e�·H�·I.

e
&'[l��:: .

.

.

. : ...... : ... �7.�.�: 
Lamp. miner'. safefy. T. H. Williams . . . . . . . . . . . . .  . 
t:��.��ro�.:'Io�e�l'ec;��:�g.e�.

cB.ABai���':�: : 
Lantern. bicycle

F 
F. Rbind . . . . . . . . . . . . . . . . . . . . . . . .  . 

t:���g:S�g;,�;.r. '1:'l"W�iii: : : : : : : : : : : : : : : : : : : : :  
Latcb lever. E, oJ . M;uller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Leacbing apparatus. L. D. Arm.trong.. . . . . .  . • . . . . .  861 
Lead oxid. method of and means for produciug. 
Lea�b!:.��aciilii;; ii;. rece •• iiig; ii: 'McKiiy: : : : : : : :  g�8:m 
Letter box. F. G. Ga.chlln . . . . . . . . . . . . . . . . . . . . . . . . . . • 570.628 
Letter box case and memor�ndum, P08t omce. D. 

J .  Ayre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lihrary .tack. D. A. Beckwith . .  � . . . . . . . . . . . . . . . . . . . 

Liftin� and carrying device. D. Broderick • . . . . . . . .  

LUting jack. W. L. Hall . . . . . . . • . . . • . . . . . . . . . . . . . . . . .  

Llftinl< jack, H. S. Spence . . . . . . . . . . . . . . • • . . . . . . . . . • • 

LiqUId fuel burner. A .  L. Gladwin . . . . . . . . . . . . . . . . .  . 

Liquid meter. W. M. Fowler • . . . . . . . . . • . . . . . . . • . . . . • .  

Liquid .upply .y.tem, J .  B. G .  Donato • . • . • . . • • . . . .  

Lock. ;';e� Bicycle lock. Sa.h lOCK. Window 
lock. 

Log loader and turner. W. E. Hill . . . . . . . . . . . . . . . .  . . 
Loom Jacquard mechanl.m. France & Buckler .. . 
Loom. lappet. J. Gallowa& • . . . . . . . . . . . . . . . . . . . . . . . . . . 

tgg:sw:{:c�������i�c w����o�· tiglt�e: for; x: 
c. Shuttleworth . . . . . . . . . . . • . . . . . . . . . . . . . . . • • • • • . 570.738 

Lubricator. W. �'. GrelCory . . . . . . . . . . . . . . . . . . . . . . . . . .  570 
Lubricator. F. Loo.. . . . • .  . . .  . . . . . . . . . . . . . . . .  . . . . • . • . .  570 
t�g�i�!�g�: �e��!
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Lumber pller, H. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lumber pilin" machine. H. Daniels . . . . . . . . . . . . . . .  . 

Mall b ..... catcber. E. A. Fo.ter . . . . . . . . . . . . . . . . . . . . .  . 

�:��g ��:���c'l'eag�\,
n
.;\d:; g: lb':\��iD8i":. :::.: 891 

Matcb safe, G. Weigand . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57 ,859 
Measuring electric currents, instrument for, R. 

M. Hunter . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

Meat puncturing instrument, T .  A .  8ray . . . . . . . . . . 

Mecha.nical movement, W. S. Huson .. . . . . . . . . . . . .  . 

Mech>nical movement, J. J. Waters . . . . . . . . . . . . . .  . 

Mecbanical movement. H. A. w. Wood . . . .  570.566. 
Metal can. F. P. McCol l . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  Met-er. See Liquid meter. 
Milling machine, C. E. Van Norman . . . . . . . . . . . . . .  . 
Minnow, artitlcial . H. O. Stanley . . . . . . . . . . . . . . . . . .  . 

Motion. mean. for tran.mlttlnIZ. W. C. Douthett. 
Mower, lawn. H. Deck . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . • .  

Muffier. engine, E .  Prouty . . . . . . . . . . . . . . . . . . . . . . . . . . •  

Multiple .erie •. control ler. J .  F. McElroy . . . . . . . . .  . 

Musical instrument, J. A. Weser . . . . . . . . . . . .  � . . . . . . . 
Nail. O. Hatch. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Napkin holder. N .  P .  Horton . . . . . . . . . . . . . . . . . . . . . .  . 

Needle, J. Zimmermann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Nut lock. E. Fluebr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • 

N Ilt lock. A. J. Harrell . . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  . 

Ore concentrator and separator, dry, R. E. Waugh 
et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ore pulverizing machine. O. A. Cleveland . . . . . . . . • 

���::':�����t!, t!:. ���:�: ...... :::: ..
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Paper pack8jfes. cllp for toilet. G. T. Jobnson . . . . •  

Paper .tock cooker. M .  O .  Keeney . . . . . . . . . . . . . . . • . .  

Paper stock cooklDl! apparatus. M. D .  Keeney . . .  . 

Paper, toilet, E. Jerome . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paper weigbt and lCame or puzzle, comhined. J. 

M. Waddel . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  , . .  . 
Partition block. W. V. Pettit . . . . . . . . . . . . . . . . . . . . . . .  . 

Pen, fountain, W. (�. Sherman . . • • . . • • . • • • . • . . . . . . • . •  

Pencil .barpener. L .  A. Stough . . . . . • • . • • • . . • • . . • • . • .  

�f.:::'�� ���f�:f.":f: �f��I .�:. �:. � ��.��.� .::::::::::::: 
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n
MCNeal . . . . . . . . . . . . . . . . . .  570.708 

Pipe clltter. W. H .. as . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 570.751 
Planter. cbeck row corn. F. Gunther . . . . . . . . . . . . . . .. 570.474 
�l!::�:�igg��I.!fio�I��
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570.847 
uminous. Nobbe & Hiltner . . . . . . . . . . . . . . . . . . . . . . . 570,813 

�:::�\��. se�
e
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TarlCet. portable safety. E. J. B. 8cratton . . . . . . . . . .  570.820 
ORD I N A R Y  RA'l'ES. Tele�rapbic apparatu •• type printiDII. F. H. W .  

HllClCin • . . . , . . . . .
.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570 

I 
I n Mlde Page, each insel·tlon - - 7 �  cents a line 

�:I���g�� :;.�::.· �u�::rl�?tf�8,:.;ok8 : : : : : : : : : :  Bllck Page. each inseJ"lion - - - - $ 1 . 0 0  a line 
Tbill coupllllll:. F. G. EnlCli.b . . . . . . . . . . . . . . . . . . . . . .  _ rtf"For 80me classes of AdlVertisements. Special and 'rblll couplinlZ. J. N. Stowe. �r . . .  : . . . . . . . . . . . . . . . . . . • 7 • I HilJher rates are required. Tbreadl apparatus for levelm" .1I

k. J. M. Weaver 570.691 Tbe above are charges per agate line-about eilCht Tbrash n� machine magnetic separator, E. B. Os- words per line. 'J.1bis notice shows the width of the l ine. . horn . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57O.f96 and Is .et in agate type. Engraving. may head adver-TIres, tool for mendm2 punctures in pneumatic, tisements at the same rate per agat� line, by measure .. A . & A. T. He.ywood . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  570,004 ment, as the letter press. AdvertIsements must be Toothpick mach,lne r�ceivina and deUvenn� ,.. received at Publication Office as early as Thnrsday 
To;f�

u
�pRar�i:�:,'X?��IBov·ei: : � � �  : : : : : : : . : : : : : : : � g+g:� morning to appear in the fullowing week's issue. 

Toy. J. J. Seal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.595 Toy buildino block. H. W. StTatton . . . . . . . . . . . . . . . . . 510.688 
[.�:c�
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'!'rap. See Steam trap. 
���I1:��'.bf''u�n�g���.��: : : : : : : : : : : : : : : : : : : : : : : : : : : 
Trol ley. �'. '.r. Walton . . . . . . . . . . . . . . . . . • • . • • . . . . . . . . . .  

'l'ruck, car, J .  H .  Grabam . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

TrUCk. car. H. Haupt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
�����, :!«;;'iz':r: �r����: 'Housman:: ::::::::: :: . : 
Tube •• apparatus for manufacturing metal. B .  

Price. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . 

'1·nfts. machine for makln". Schucbat & Butts . . .  . 

Turbine, steam, R. Hewson . . . . . . . . . . . . . . . . . . . . . . . . . 

Typewriter. L. K. Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Typewrltlnll macbme. W. Fredrick . . . . . . . . . . . . . . .  . 

'1'ypewritln" macblne. Fredrick & Wachtel· . . . . . . . . 

Typewriting machine, E. Terry . . . . . . . • . . . . . . . . . . . . .  

Typewriting machine, H .  H .  Unz . . . . . . . . . . . . . . . . . .  . 
TypewrltlnlC machme. G. B. Webb . . . . . . . . . . . . . . . . .  . 

Umbrella. Plack & Pimlott. . . . . . . . . . . . . . . . . . . . . . . . .  . 

Under�arment, C. A. Brown . . . . . . . . . . . . . . . . . . . . . . .  . 

Upholstering pin. Bolton & Howell . . . . . . . . . . . . . . . .  . Valve, S. W. Sampson . . . . . .  . . .  . . . . . .  . . • • . . . . . . . . . . . . .  ,772 
Valve. �" H. Sbarar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.588 
Valve for service pipes. automatlc, W. M. Wi!-
Val��n;:�iidie.·.ieam: it: McKeever·. ·:::.·.·::.·.·:.·. ·:::: g�g:m 
Valve mechanl.m. H. B. Gale . . . . . . . . . . . . . . . . . . . . . . .  570.727 
�:l�::��!��
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Valve .topper. C. E. LonlC · . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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WO�t2u�!!D!!e!��S 
time and 'I1WItf'/I by using our 

Foot and Hand Power lDacnmerg 
SEND FOR CATALOG UES­A -Wood-working Machinery. B-Lathes. etc. 

SEBECA. FALLS MFG. COMPABY. 
695 Water St .• Seneca Falls. N. Y. 

PATENTS. - AN INTER-
eat ing a n n  valuable tab le showinJ,t the number of pat.ent. 
Ilranted for the various su bjects upon which p�titions have been tiled from the beginning down to December 31. 1894. Contained ! O  �Cl E ':\" T I FIC AMKRICAX S u p­
PLE" E ST. No. 1 UU�. Price· 10 cents. To be bad at 
this office and from al l newsdealer8 

.POWE.R & FOO I SHAPERS.P LANE.RS .DRILL5 
L. AT H E  S. ���:Jtl"�I��P 2�T�LIJgul��tr 
5 E: BA IAN LATHE. CO. 1 2 0 CULVERT ST. C INC INNAT I .  O .  

B A R N ES' 
New Friction Disk Drill. 

Vehicle wbeel. A. F. Cbace. . . . . . . . . . . . . . . . . . . . . . . . . .  FO R L IGHT W O R K. 
Velocipede. A. Miller. . . . . . . .  . . . .  . .  . . •  . . . . . . . . . . . . . Has th.ss Great A dvantages: 
Velocipede saddle, S. Pattisson . . . . . . . . . . . . . . . . . . . . .  The speed can be instantly changed from 0 to 1600 
Votina macbine. J .. Y. McConnell . . . . . . . .  . . . . . . . . . . :!bbeu����� �� s:����:�

ts
�q!a'l��f:l;�

l
;�� W �on, F, Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.467 smallest or largest drills within its range-a WODo Ww;rons, power transmitter for road, E. Prouty . . • 570.501 derful economy in time and great saving in driB Walls, construction of supports for building, R. breaka�. Send for catalogue. 

wa�h��Il'lfC�eBiUTei :,;.ii.;lie;:: · · ·  . . . . . . . . . . . . . . . . . . . . 570.792 
1999 R

Wb' F'S
&
t

J NO. B A R N ES CO. , 
Wa.blng macblne. J. S. Hl lyard. . . . . . . . . . . . . . . . . . . . . U Y ., Rockford. Ill, 
Wa.hlnjl mach me. W. R. McPberron . . . . . . . . . . . . . .  . 

Water closet. Cole. & Barker. . . . . . . . . . . . . . . . . . . . . . . .  I B' I I '  
, 

�!��� :l:�!t��: �;nIJia':��\i�"W: ·Fiiri8::::::::::::.: 570.702 I mgs 
Water supply to clo.ets. wlnal •• etc •• apparatus . t. For J E WELERS. MAC H IN ISTS. for relCulating. A. LonlC· . . . . . . . . . . . . . . . . . . . • • . . . .  570.487 : d TOOL MAKERS Well boring and tUhlnf. a'tP,

aratu •• C. M. Smltb . . .  570.513 � an • 

���:I·a!J':ii�
r 
c�g�:.;tion���

c
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I
�I: . . . . . . . . . . .  570.742 · Price. without clamp. $4 each ' 

Wheel •• attacbment for Increasing diameter of Price. Clamp. - _ - $2 .. 
wh��

r
g�:::ii:·1.;v1"c:�5�'Ai: ·iierman:::: : : : : : : : : :: ��8:�� P'"" Send for Circular H. V. 

Window frame. J .  P. Doraij . . . . . . . . . . . . . . . . . . . . . . . ;70.701 T H E  BILLINGS & SPENCER CO 
�:��g: fo�dT�fo���t�on .��I.����:::::::::::::::.: gi&JM Drawer 3 HARTFORD CONN •

• , 

Window operatinlC device. M. M. Canfield . . . . . . . . .. 570.611 
• •  

���d·1���'i,��:�gl����.�:-d :-.;t�rtlo��t6iirti·. 
570.817 TRANSITS AND LEVELING INSTRUMENTS. 

& I.aacs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.748 PLU M BERS ' IRO N LEVEL Wi\!'i�:::,ble 

w
r
�rb:�

n
.:::c'l,1n":i;'��� .l.r�l''::'':�:'s.�����. �����: 570.615 

ft:�c:ec�: J:s�:r��:::: ·. : ::::::::::::::::::·:.::·: gfg;� ; IP' X Ii i I I  J ���i: 
fall of 

DESIGNS. 
Border plate. E. A. Langenbach . . . . . . . . . . . . . 26. 26.243 
CellinI! plate. JjJ. A.. LanlCenbach . . . . . . . . . . . . 26 0 26,240 
Mattre •• frame corner block. W. H. Taber. . .  26.245 
Mouldln" plate. E. A. Lan"enbach . . . . . • . . . . . .  . 26.237 
Pin or button. campaign. F. W. Coyne . . . . . . . . . . . . . .  26,234 
::�!�\���o"": ��e��\?i:.�.�?���: : : : : : : : : : : : : : : : : : ::: �:�� 
���:: g::�i�l: '1: :: li��rCk : : : : : : : : : : : : : : : : : : : : : : : :  �� 
Wire fabric pattern. J. M. Martin . . . . . . . . . . . . . . . . . . . .  26,235 

TRADE MARKS. 

all piping. Price $2.25. Size 12 Inch. For book on the level 
C. F R I C H A R DSON & SON, 

t' . O. Box 9" , A T H O l "  M A ,. S . ,  U. S. A .  

F I N EST A N D  FASTEST------

wj\������h���� 
Witb the new attachment. the Rivett Automatic Cbuck 

Closer. from 100% to 3(0» more work can be done. 
NEW TOOLS • • •  N EW C A T A LOG UE, l S96 Plow. S. O. Sevier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 070;822 

Plow point. F. A. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 070.873 Ale. Albany Brewing Company . . . . . . . . . . . . . . . . . . . . . .  29.075 H E 
�����iiJ: �:���e:j�8s�P� W��r..���:·:.:·.:::·.: gX.8:� t�e���\\�nAie�':[:u1�����'ic �.o,,���::::::::::. �� . E M E R  Y W H E E L  M A C  I N R Y 

�g�dJ.e:.:;,ek':,�::.�,;: A. Halsey . . . . . . . . . . . . . . . . . . .  570.705 1��e1
s. 
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�:;IVr�::¥�lmp;.iiy:·::::. : �;ml THE DIAM O N D  

Pre... See Bailn" pre.s. Cbe".e�. Be •• ard du Parc et Ole . . . . . . . . . . . . . . . . . . . 29.098 O"n'"b C""1 arin""r 
Pre��eff� .��.���t�� �I.I. �r o

���.� .l����?�:.� •. ����. 570,491 CIIC'f:Cccg�l���Wrer
c
�
e
����� ��� .����������Jgl: 29.102 � =..!. U� 
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a����h"�,:�,'�':':o:.· �:. :.Ys':�ili·ti: : : : . : : : : :  gf8:�U cle:'��:s.
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a
���Mo:'gs�������I.��. 29.009 

r..���"Jg�·b� ·":in��':.I�
t
W1etli : : : : : : : : : : : : : :  ::: g�g;�� g�:��.:�gt�eac�°t':.f�fn�ooflMJ�lI1clb�rt ·j,e�r.�

. 29,077 
���re.r��v.· lio�j.���e�: .: . .  :::::::::::::::::::::.: g�:� Corr.el<!��i�:��. �':.W':h.fR�f.��flii ·ti;.;,id.;d; ·sii� 29

.
081 RaCk. See D i.play rack. File raclr. Horsesboe- ver Lake Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 29.090 Inll rack. Cranberrle •• A. D. M. Cranberry Company . . . . . . . . . . 29.085 Rail joint. M. W. Wamhaugh. . . . . . . . . . . . . . .  • • • . • . • •  Date. and preparations and extracts of date • •  In-Railway crossinlC. W. R. Cochran. Jr. .  . . . . . . . . . . . . . cludlnlC vinegar made tberefrom. Victoria Date Rai lway derailing deVIce. G. Glbh. . . . . . . . . . . . . . . . . .. Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  29.080 Railway electric. H. C. Reallan, Jr. . . . . . . . . . . . .  . . . • •  Electrical conductors. blgh re.l.tance. W. T. Railway .Ignal. A. Bal.cbun. Jr . . . . . . . . . . . . .  . • . . . . . • Clover & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 29.110 Rallway .plke. E. E. Knight. . . .  . . . . . . . . . . . . • . . . •  . . .  Embrocation. Eillman Son. & Company . . . . . . . . . . . . . 29.094 Rai lway system. G. D. Baldwin . . . . . . . . . .  ' "  . . . . . . . •  Exercisln" devices and appliances. A. G. Spalding I!ll::�s�y.:'ic�e�l�rap':.�i�. Pol u��e'::���d' eiec.: Fl.:' ::I���

e
:�d ·boneie;..: 'j: 'w: ' Be,;,rdsiey;. ·SOI;.:: ilI:M¥ trlC, H. c. Reallan, J r . . . . . . . . . . . . .  . . . . . . . . . .  . . . . Flour PUIsbury-Wasbburn Flour Mills CompaQY. Railways. mechani.m for cable. L. J. Hlrt. . . . . . . . . · 29.096. 29.09'7 RaIlways. return circuit for electriC. G. Kapp. . . . . Flonr. patent wheat. W. H. 'ltokes . . . . . . . . . . . . . . . . . .  29.084 Ra.p. W. Sbaw. . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Flour. wbeat. PllIsbury-Wa.hburn Flour M ill. Razor attacbment. M. 8. Jacob.on . . . . . . . . . . . . . . . . . .  
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GuaR�vQ
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.
����������������������: 29.109 

... Gum and breath perfumes, chewing, Honey Dew Rotary eWllne. C. G. White . . . . . . . . . . . . .  . . . . . . . . . . . .  Gum Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 29.103 Rotary engine. A. T. & A. R, Wilson. . . . . . . . . . . . .  . . •  Hats. boy.' and men'. fur. Beltalre. Lurcb & Com-�.?f':.������b�j01ii �u����t�!f: : : : : : : : : : : : : : : : : : : :  Hog:��d ·eYe.:A: E: Hewiii::: ·:::::::::::::::::::: �;� 
�:g ����e���?·{f.'I<fo�m����� : : : : : : : : : : : : : : : : : : : :  Me�l���g::'e':���? ��.��t�Ji::.V�r

n
���:!

n
'i!1�J: Sash lock. D. O. Livermore . . .  . . . . . . . . . . . . . . . . . .  . .  .chedler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.091 Saw and .aw tootb. Circular diamond. H. C. Pot- Medlcme. laxative. Tarrant & Oompany . • • • . . • • . . . .  29.093 ter . . . . . . .  . . . . • .  . .  . . . . .  . . .  . . . . . . . . . .  . . . .  . . . . . . . . . . . • .  Metal poll.hlnlC material Bor.um Brotbers . . . . . . . .  29.105 Saw filing machine. H. L. Morrell. . .  . . . . . . . . . . . . . . • Mu.tard. tomato A. J .  Wenham's Sons . . . . . . . . . . . . .  29.086 Scale. portahle wel"blng. JIi W. Hnnter . . . . . . . . . . . •  570 Ozocerite. Kai •• kon. Privlleglrte Osterrelchlscbe Scl.sors and .bear •• J. G. e.tl/en . . . . . . . . . . . • . . . . . .  570 Landerbank . . . . . . . . . . . . . . . . . . . . • • • . . . . • . . . . . . . . . . . .  29.106 �craper.and carrier. road .. J. A. Taylor . . . . . . . • • . . . • 570.885 Paint. I"oof. T. B. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.068 Separatmll macb\ne. R. J. Ollvey . . . . . . . . . . . . . . . . . . .  570.606 Paints. J. B. Orr & Company . . . . . . . . . . . . . . . . . . . . . . . . . .  29.107 Separator. See Centrlfuj(al .eparator. Coal sep- Perfumery. firm of A. Wr\jl;bt . . . • . . . . . . . . . . . . . . . . . . . .  29.07' arator. Ore se'parator. Preparation for sore tbroat hoarseness. coughs. Separator. G. W. Cross . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  570.460 colds and earacbe. J . A. Uhland . . . . . . . . . . . . . . . . . .  29.092 Separator. A. F. Galenn le . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.790 . Ribbon •• silk. A. Openbym . . . . . . • . . . . . . • • . • • • • . • . . . . . 29.061 ��winlC macblne. J. T. Hogan . . . . . . . . . . • • . . . . . . . . . . .  OZO.478 I Salve. L. T. Reddeman . . . . . . . • . . . . . . . . . . . . . • . . . . • . . . . .  29.095 Sew!ng machine. Holton & Mal.cb . . . . . . . . . . . . . . . . . 5,0.479 1 SbeetinlCs. drilllnlC •• • blrtings and yarns. Pled-�ewm" macb�ne. E. J. Toof . . . . . . . . . . . . . . . . . . . . . . . . .. 570.722 mont MannfacturlnlC Company . . . . . . . . . . . . . . . . . . .  29.063 Sewlllll: macbme trimming attacbment. A. B. Ja- Soan. C. Davi. & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.070 cohn.. . . . .  . . . .  . . . .  . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . .  Soaps. perfumes. 011. and II ke toilet articles. V .  Sbeet metal can. M. Am.. . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  Klotz . . . . . . . . . . . . . '  . . . . . . . . . . . . . . . . . . . . . . . . .  29.071. 29.072 
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. . . .  . . . . .  �:!:: ��r:';ir�i::::.� .���?::::. :::::::::::::::::::::: �;6W SI�nal holder. pyrotechnic, W. F. Coston . . . . . . . . . .  1>70.458 Tea Japan. Irwin McBride. Cather .... ood & Com-Skewer p,!lntlng macblne. 1'. W. Hamlin . . . . . . . . . .  570.6."10 pany . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  .,. • . . . . . . . . . 29.078 
�::;�k�og����er�C��

I
.
a
1�:.r.;i,:on·�: : : : : : : : : : : : : : : : : ��g:m ��l'ir.�I�t:j.t·p�·C�'lJ�:D.: : : : · : : : : :: : : : : : : : : : : : : : : : : :  �:m Smoke consumer. J. M. Kohne . . . . . . . . . . . . . . . . . . . . . .  570,731 Washin�. scouriDIl and cleansing. preparation for, Soap bold�r. O. H. Hueb�I . .  . . . . . . . . . . . . , . . . . . . . . . . .  ��� J. J. Thom.en·. Son • . . . . . . . . . . . . . . . . . . . • • . . . . . . . .  29.104 

�g:��
a
��'i."r?��

y
ifo'::r�:: . :.���le 

.
•
. � 

•

. ������. � �.�� 570;638 f.!��';i'nker�:�::�':l
e
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29.
066 SfinniDJl machine top:roll saddle, H. A. Owen . • . .  g70,'i65 ery, Commonwealtb Cot�on Manufacturing 

�t:::'J·t�:��;,:pa�:ro�: ii: 'F: 'siDiiriiiwaite: : : ' : : : :  5�g:� Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.062 
SteerinlC ap\,aratu •• • team. C. B. Perley . . . . . . . . . . . 570.680 
��g��I��:'!J�'W :r:.���.� .. �:. � .. �I.���::::::::::::: . . : ��8:� 
Stone dre •• lng machine. O. T. Dutro . . . . . . . . . . . . . . .. 570.466 
Stop device for grinders. etc .• • afety. J. B. For-

.yth. . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . . .  . . .  . . . . . . . .  570.848 
Stopper. See Bottle .topper. Valve .topper. 
Stopple .prlnkllng device. A. G. Sanford . . . . . . . . .  . 

��g�:: 1l:'!��W:�: �i��;��.I��: : : : : : : : : : :  : : : : : : : : : :  
Stove or  range. Koch & Erben . . . . . . . . . . . . . . . . . . . . . .  . 
Straw stacKer, Huber & M1Jler . . . . . . . . . . . . . . . . . . . . . . 

Street .weeuer. Go.chel & Sut.ter . . . . . . . . . . . . 570.7<19 
��::.lCr���I�f���f:: j�: f'£: :����: : : � : : : : : : :  

an� ����':t�,� ��:;o�:g��:�rs�!tici:
t
��� ���e:{a

l'ril':ri�� I 
Issued .ince 1883. will be furnished from this office for 10 cents. In ordering please state the name and number 
of the patent de.lred. and remit to Munn .10 Co .•  861 
Broadwa.y, New York. Special rates will be �iven where 
a lanre number of copies are desired at one Ume. 

( : n ll n d i ll. 1 I  p l1 l  ... nl '" may now be Obtained by tne m' 
ventors for any of the inventions named in the fore-
1C0ing list. provided tbey are simple. a ta  co.t of $40 each. 
If complicated the co.t will be a little more. �'or full 
in.tructions address Mnnn & Co •• 361 "roadway. :-Jew 
V ork. Other foreilln patents may also be obtained. 

Specially designed for .harpening 
Machinist's Tools. Corundum 
wheels f<>r every variety of work. 

rtf" Book 15 Free. 
Diamond Machine Co .• P. O. Box 885. Providence, R. I. 

ARMSTRO N G ' S * P I PE * T H R EA D I N G  
-ANJ)-

CUTT I N G-OFF M A C H I N ES 
Both Hand and Power. 

Size. 1 to 6 lnches. 
Water. Ga •• and Steam FIl.­

ters' Tools. Hinged Pipe Vises, 
: Pipe Cutters. ;Stocks awi nus 
. ... llnirersll i ly  fJcknnwledoed to be 

THE BEST. Pl"Send jor cataloa. 
THE ARMSTRONG MFG. CO. 

Jh'idlleport, C:ono. 

BICYCLE M ACHINERY. 
D R O P  P R E SS, 

Automatic Lifter for Forging. l�OO Pounds Hammer. 
PI" Send for BookZet. 

The Waterb u ry Farrel Fou ndry and 
Mach ine Com pany. 

Bank St., Waterbury. C o n n . ,  U. S.  A. 
The Van • • 
Universal 

Norman 
Bench Lathe. e. .A Lathe. M i l l inll M achme. . �crew Cutter and UniverYal 

Grinder in one tool. 'l'be . best tool made for all kinds . ' of small work. Made by -- Waltham Watoh Tool 00" 
SPHINGFIELJ). MASS. 

r;JrSend!o,. Catalogue. 

ACETYLENE APPARATUS. -ACETY-
lene number of the SCIENTIFIC AMEHICA N SUPPLE. 
M E ST, descri bing, with ful l i l l ustrations, the mm�t 
recent. Simple, or home made and commercial appnratns 
for lZeneratm� acetvlene on the IHr�e and smal l sca.le. 
'l'he !Zas a8 made for and used by the mICroscopist find 
student ; its use io the mallic lantern . rl'be new Frencl l  table lamp making its own acetylene. Contained in  
�CIENTIFIC A M El.: HICAN SUPPLEIUENT, No. 1 0 :; 1 .  
Price 1 0  cents. Tu be  had a t  office. 

© 1896 SCIENTIFIC AMERICAN, INC.



dCOME ��!�frVu�� ROCK p l.IGHTE5T THRII,r, 
. ONLY ADJUSTABLE CRUSHER MADE. 

SPECIALLY AOAPTE'i��R�.tEt�� PERtQR�I!D7SD�����lJtINJ����8���Es�Y. FRASER I CHALMERS. CHICAGO. ILL. U.S.A. 
BUy T E L E P H O N E S  

That Are Good··Not Cheap Things 
Tbe Mutual Telephone Co., Petersburg, Va., chan�ed 

���;��r,��t
�1�ipment and now are happy with a 

Hundreds of similar cases may be clteil alfectlng tbe 
apparatus of nearly all so-called competitors. 

WESTE R N  T E L E PH O N E  C O N S T R U C T I O N  CO.  
2 5 0  South C l i nton Street, Ch icago 

The Largest Manufacturers of Telephones lin the U. S. 

WE UNDERSELL ALL I 
Blcvcle Electric Lights . . 13.00 
Necktie Electric LI"bts . . L50 
Edison Electric Motors . . 1.00 
'8 ;\ledical Bal.terles . . . . . . 3 � 
Induction Coils . . . . . . . . . . 1 .75 
Electric Bells, Onesl . .  . . . . .25 
Dry Batteries. best . . .  . • . .  .25 

D isco u nt to Dealers.  
Our Bicycle Electric Lla-ht 

Is the best ttling tbat ever 
happened. Catalogue free. 

O H I O  ELECTR I C  W O RKS, 1 1  S .  Water St . ,  
(; I ev e l a n d ,  Ohio . 

CREAT SPECIAL  OFFER 
In making an inve�tory at the close of our recent Introductory Distribution, we Ond In stock a few sets of 

The Encyclopredlc Dlctlouary (in clot.b and balf-Ru8sla blDdlD
�

8 only) that \Lre s lightly marred-noL 
enough to Impair tbelr real value, but sufficient to prevent tbelr s Ipment as perfect �Wg:8 tl ,12�oo [��¥J.'tii 

a set. '!lhere beln� 
only a l imited number 

AT ONCE A DICTIONARY AND AN EN CYCLOPJt:DIA. COST $750,000. �� ��';.�r nstte
i�"{o

8
�t.".; 

trouble . of rebIDding 
them, but have decid­
ed to let them go on 
ea8Y payments of ,1 
down and I. a month 
until paid at httle 
mO l'e than half our 
recent very low intro­
ductory price.. By 
p r o m p t  Il c t l o u  
N o w, therefore. n. 
number of ambitious 
and deserving !"eaders 
who deSIre a: strictly 
up-to-date reference 
li brary may s e c u r e  
ODe of these sp':'Ciul 
sets at about 

Cost of Maklnlf 
W H I L E  THEY LAST 
tbey are yours for a 
lifetime this easy way 

ONLY $ 1 .00 
with order and S 1  . 0 0  
per month unt il paid. 
WE GUARANTEE 

HALF A CEN T U R Y  OF CYCLES. -AN :;I=J��
e
t���,':'�,����d���e�(:l5��o,}'2Ii� interesting h istory of the cycle from 1 1 8 origin up to the any other tUctionar'�). About 5,CKXl R&)Jal Quarto Pages. pre�ent t ime. 'r il e tlrst crank-driven b icycle. 'j'he 

that these volUmes. 
except for ·sl ight rub� 
or abrasiODs on the 
binding, are preCisely 
the same aas those sold 
at ful l prices. Yet we 
cannot offer them al5 
r�:::g�rltg��������� 

• , bone-shaker " and i.ts succeSbors. 'l'he tricycle. '!'he 
modern wheel. Cycle bu i l d i n�  a science. Poin ts  o f  im_ 
witb

e
9Iill�'8���ti6���1l1c��ial�id � ����N���:31i���: 

CAN SUPPLEMENT, No . •  II t � . Price 10 cents. To be 
bad at tbls office and from all newsdealers. 

liTEAM ;D;8�ii'�;" 
I S

lAM· p Cheapest to in
.
stall and 

operate. CapacIty guar­
anteed. Catalogs sent. 

GATES IRON WORKS, 
. CHICAGO. ..... ........ ...... . ... �4 

"My Well and what came out of it." 
A story by the novelist Frank R. Stockton. 

"Your Well and w hat will come out of it." 
By tbe 

Pohle Air Lift Pump 
Bulletins to tell you will be sent on application. 

The I ngerso l l -Sergeant D r i l l 00. 
Havemeyer B u i l d i n g ,  2 6  Cortlandt Street, New York. 

DORMAR'S 
VULGARIZERS 

are used al l  over the wor l d .  
Exclusive Manufacturers of Steam Ma.­

chines for Rubber Stamps. We also make 
g�� Vl�a:o lLl:it

ni
���S8t���

p
�it� �t'!�di 

Tools and Supplies. Brass and Steel Dies 
for all purposes. Srals, Engraving and 
Die Sinking of all kinds. Established 1860. 

IT Send for Catalogues. 
'rUE .:r. F. 'v . D O R llI A N  CO. 

1 2 1  E. Fayette �t., Hnhimol'e, Md., U. S. A .  

The  Bartley D i rect Runn ing Saw M i l l  
�J

t 
s����\� 'i?g:r.!'i:i� 
Saw Mill now on tbe 
market. Can be set 

up anywbere. 
Cuts all kinds of 
lumber. Entirely 
self-contained. 
No lost power. 
Hundreds in use. 

IT Write far ll!ustrated Catalogue. 
W M .  BARTLEY & S O N S ,  Mlrs . ,  Bart ley Stat i o n ,  N. J 

THE SUBMERGED PIPE LINE ACROSS 
the Wi l lamette River at Portland. Orellon .-By Il', nnd 
A. S. Rime. : Descri p ! ion of a l ine of 28-i nch ca&t iron 
submer.ced pi pes forming portion of the main line con­
structed du.ring 18()3 and 1894. to supply the cit y of Port ­
land with pure water from Bul l  Run. H. mount:t i n  st·ream 
thirry mi les distant. W ith IS i l lustrations. Containec1 
in SC I ENTI FIC A M E RICAN SUP PLE�lENT, Nos. 1 0 . !I 
and 1 O�CI. PrICe 10 cent� each. �ro be bad at th i s  
ottice and from n i l  newsdealers. 

V A P O R  LAU N C H .  

This is 
Positively the Greatest Bargain ever offered In a strictly hlgh.class standard publication. For those who are trying to •• get along " with older and Inferior reference works, this Is a 

really wonderful opportunity. 
WHAT THB BUCYCLOPA:DlC DlCTIONA�Y IS WHAT THE ABLEST CRITICS SAY 
It contains over 2liO,OOO dellned words-nearly 

twice a8 many AS the larllest .. unabridged "-glvlnw- the 
bistory, derivation, spel linll. ptoDuDcilltlon. and varted 
meanings of each legitimate En"Ush word. It Is now 
accepted us a n  un'lue�tioned autbol·lty wberevertbe 
EDli/:liflh language Is spoken. 

c!:s!':.;:c�I��f�
e 

u��t�l
o
!s �!Il���h�ll����!�g'm�:t schohlrly. liO,OOO enQYclop..,dlc subjects-the Brltan· nlca has about 27,000. Just tblnk of it I 'l'he whole range of bumun knowledge condensed for your iU8tant u se by such world-famous scienti6ts as Huxley, Proc­tor, and a hundred other educators of hardly less re­nown. It ts a time-saver for busy men ; a col l ege education for ploddin� students ; a bl'ain develope)' for ambitious mechan ics; an Inexhaustible treasure bouse ot lntormattOIl for euch member ot every family. It ea:sily takes the place of any half dozen other reference books that could be nllmed. It Is truly a family nece.sity.  1 t  io an ornament to any librarY I beRuti ful ly 

g��i�
e
s�l ;�� u���:{:d,t��:It1 ��

u
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�, :�

e
$t., ����g'J� 

��rP�:c���
e
ln't�gd����y b:�l:.'ie fg�

e
{:.'! ti::PU��lrB to $70.00 a oet. 

,- The Encyclopredlc Dictionary is a l ibrary condensed 
tnto four volumes ; a ton of diffusiveness reduced to  
forty. pounds of  quint�tssence."-Rev. D r .  ehas. H. I'arkhurst. Mur. 9, 1896. 

" It form. In Itself a l ibrary for the busy man of 
affairs. the mechanic ambitious to advnnce himself in 
hi8 line. or the student or apprentice just making a be. 
ginnin�."-Sl'lenlitlc Arne.·lcan, Aug. 8. 1895. 

U Has no superior in any of the qualities that go to make 
��cF�tygn�:����Jud�:

i
N
e
o�hh D��\II�It:r�'r.l��n. 

tr�����g�
k ���.�,�08:�1�!� an 

S�C::11
n
�l,:::�UI ��� 

11, 1895. 
.. It has ull the utility of a superior unllbrldged diction. 

ary, and all the pracUcal uset"ulnesR of H. 25-volume 
encyclopredia without its dUJusiveneb8,"-It am'. Horn. 
Nov. 16, 1895. 
a��-r;,��r"C���':dl!. t"a�':,���� �I��d,:��

c
.!'n ��

e
a����gi��!a 

only br cODlP"ln� 1'he Encyclop..,dlc with olher diction­
aries.' -Public Opinion. Sept. 19. 18!JS. 

HOW TO SECURE THIS GREAT BARGAIN  �;in
fh�

r 
;"e

n
� l�� 

Newspaper Syndicate, 93 Fifth Ave" New York. Hod 
the enttre set of four superb volumes, bound in cloth. will be forwarded. The bal­flnce I s to be paid at tbe rate of '1.00 monthly for 12 month •. 'J'be 1I1·ot payment 

R E M E M B E R  
These sets are as flood, for 
��
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o:e

r
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u
:;� {�� :l:l� �� �l�gl��lry�u °dne�Yr!,la·lldYn�t������U;Oti�·�i8'halh�;�\J>���:e����snt�: 

charges for delivery must be paid by the purchaser. Rp.rui t tanceH received after 
this special lot 18 exhausted w i l l  be immed iately returned. 'llhe l im i ted stock at our 
d ispo�al cannot la.st long. '1'0 protect ourselves against book dealers. etc., we 
must decl ine to send more than � se • •  to any one party, nnd i n  every case we must 
require the full name and address of each person receiving a set. We have only 
two styles of binding In this lot-cloth and balf.Russla-about an equal quantity 
of each. O"der at once, to make MUI'e. The absolute confidence of the Syn­
dicate tbat the work will be thoroughly appreciated. h Ighly val ued and cheerful ly 
paid tor Is clea.rly shown by sending such a valuable set of books the subscription 
price of which Is from '12 to '70 on an advance payment of on ly t1. We reter t o  

not injured, Hnd t h e  bind­i ngs of our standard g-ra oe. 
��ye 

8r:t�� �e�i��:'irjrurtb!g 
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e

.'le;"'
I!,I���

.
h�.r..T�

o
�,:rpe�a::

o
l:Wll.f-Rll •• ia Binditllf will he sup· 

might occur tn a few days' 
use in your own home or of .. 
Oce. Asabsolute pro )fofthls 
statement you may retain 
the tlet for caretul examina­
tion for one whole week, U 
not entirely satisfactory you 
hRve tbe right to return tn 
the Syndicate and money 
will be promptly Rnd chePf-

NEW YORK NEW SPAPER SYNDICATE 

IT Write for prices. 

H U B  
Ball Btarings :r:. HVob �

�
��s. 

T��y 
H
�a;; ()lower. U l I ,  Tho f-" .  Used by Best Macblne Builders. 

T H E .  BALL BEAR I NG CO • •  12 Watso n St.,Bosto n ,  Mass. 

A POLLO GALVANIZED IRON. If you thiuk one make as good as another you do not know Apollo. � 0 other Dlake IS equally soft, flat, of 
umform gauge, and workable. 

Apollo Iron and Steel Company, 
Plthburg, Pa. 

PHYSICAL AND SCHOOL APPARATUS 
TOE P L E R H O LTZ 

S E LF CHA R81 N G  
M AC H I N E  

For Scbool, College 
X Ray. wo�k. 

IT Cu-cular free. 

E. S. RITCHIE & SONS .  
Brook line. Mas •• 

�r�!r1l �t�uc'h'!�� lj"aisIi1.lin��: 

A�\f. FIBER 
lll u l 1 u fa C I O r y  I� ... t n h l i !'!i h t!d 1 7 6 1 .  

LEA.D PENCILS, COLORI'lD PENCILS, !SLATE 
PENCILS, WaITING SLATES. STEEL PENS, GOLD 
PENS, ISKS, PENf'IL CASES IN SILVER AND IN 
GOLD, STA'l'10NERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS· MATERIALS. 
78 Reade Street, New York, N .  Y .  

11I llll ufllctorr Estnbll�tl ed  1 7U 1 .  

O N  A STI L L  
The up-to-date sportsman needs for 

personal comfort and protec-

F,n�lne and helm controlled 
from bow. Latest Improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft .  launcbes 
2, 3, 5 and 7 h. p. No licensed en-
gineer or pilot required. Speed 0 ht-and safety guaranteed. ]1."0 dan- raug Ing gernu.s naphtha or gasolin� used. 

Established In 1848. 
And Supplies for 
Architects, � h Instruments .. \ - -

. , -�-- ---- --

Engineers, and 
Draughtsmen • 

IT New Catalogue froe. Inllrine Vapor E n g i n e  (;0 •• J e r�ey C l t r .  1\ .  J .  

'DRILlING 'MACFUNERJl 
i M A N U FAC TU RED BV 

WILLIAMS'. BROTH ERS. . 
ITHACA'� N.V. 

FROST a, ADAMS CO . ,  
39 Corn h l l l ,  Boston , Mass. 
D I X 0 N '  S Wrl�a!��h�n;�oo:::::. and 

American G raphite Mention SCIENTIFIC AMERICAN 

P E N  e l L  s ����gut'e ��:s.!g�e;�mples X Ray Apparatus 

[NOVEMBER 2 1 ,  1 896. 
FREE SAMPLE COpy �f.uH��

E 

. . .  An Elementary J ournal for Students 
of Mecbanlcs, ElectriCity, Architecture, Mining, 
Plumblna-, Heating and Ventilation, Steam 
Engineering, CIvil EIllrtneerlng, and Mecbanlcal 
and Architectural Drawing. 

HOME STUDY, sc�:�o��2pa. 
The Kent Battery Motor o r  Dynamo 

motor 

Wltb the l'aragon Binder, SCIENTIFIC 
AMERICAN can be bound, 8S received 
each week, in book form. �very paper 
in neat order for reference or future 
re�n�en�i�g:[p�¥r�n�e��il ts each. CHAS. S. HERR Y .  129 Lincoln Place, BROOKLYN. N. Y .  

• •  T H E  _ .  

IF' E�'l' A  n l . I � H E !) I S 4 li .  
The  M ost Popu lar Scientific Paper i n  the World 

O n l y  53 .0 0 II Y e llr, I ll c l n d l n lr  l'ostllire. 
W e e h: I )· • •  :i2 N" lI lIIbel '� n Y e nr • 

T h i fill u' i c leh- c i l' c n l n t e ci and splendidly i l lustrated 
pape,· ls published weekly. Every number contains six­
I.een pages ot useful Information and a lar�e number of 
original en�ravinP:8 of new inventions and discoveries, 
repreaentinll Engineennp: Works, St.eam Machinery. 
New Inventions, NoveltIes in MechanlcEl, .Manufactures, 
Chemtl1'try, W,lectrictty.Telellraphy, Photograpby, Archi .. 
tecture. Agriculture, Horticulture, Natural History. 
etc. Complete list of Patents each week. 

'l' el"lII !'i ot· � l I h ", c l' i ll l i fJ l I , - One copy of the SCI E N ­

TIFIC A M  ERTCAN will be sent for one year · 52 numbers­
postage prepaid. to any subscriber In tbe United States, 
Canada, or Mextco. on Teceipt of 'I' h . ,c" l ) u l l n l' !'!I  by 
t·he publishers ; six montbs, '1.50 ; three months, '1.00. 

( : l u b!ll , - Special rates for sevel·al names, and to Post­
masters. Write for particulars, 

'l'be safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money careful ly placed inside 
of envelope8, securely sealed, and correctly addressed. 
seldom lZ'oes astray. but is at the sender's risk. Address 
,,11 letters and make al ! orders. drafts. etc., payable to 

iU U l'il"  & (; 11 . .  3 1H 1 I  ..... "l w a y ,  l\ e w  Y O l·I, . --tt--
'timlitit �tuttitan juppl£mtnt 

Tbls Is a separate and distinct publication from THE 

ISCI ENTI },IC AMERICA � ,  but ts uniform therewith in 
size. every number containtn2" sixteen large pages full 
of en�raving8. mnny of wnicll are tal{en from foreign 
papers anc . accompanied with translated descriptions. 
THE SCI �NTTFI C AM ERICAN SUPPLEM ENT Is published 
weekly, and \Dcludes a very wide range of contents • .  It 
presex:ts th� most recent papers by eminent writers in 
al l the principal departments of Science and tbe Useful 
Art-E, embraCing Biology, Geology, Mineralogy, �atural 
History. Geography ArchreoJogy. Astronomy, Chemis­
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway En!!'ineerl og, Mining, Ship Building. 
l1arinA Engineering, Photography. TecbnoloJrY. Manu· 
facturina Industries, Sanitary EngineerinJr, Aniculture, 
Horticulture, Domestic Economy. Riograpby. Medicine. 
etc. A vast amount of fresh and valuable Information 
obtainable :n no otber publication. 

The most important Engineering Warks, Mecbanlsms, 
and Manufactures at home and abroad are Illustrated 
and described In the SUPPLEM ENT. 

Price for the SUPPLEM I<NT. for the United Sl ates, 
Canada. and Mextco. $5.00 a year ; or one copy of the 
SC'IENTIFlC AMERICAN and one copy of tbe SUPPLE­

M ENT, hot.h malJed for one year to one address for '7.00. 
Sin"le copies, 10 cents. Ado ress and remit hy postal 
order, express money order, or check. 

iU U l'i N  ... (;0.,  361 n .... ndwny. New Yo)·k. 
--tt--

1!lttilcliug �(litilllt. 
THE SCIENTIFIC AMERICAN BUILDING ED! TION Is 

""med monthly. '2.50 a year. SI�le copies, 25 cents. 
Thirty-two large Quarto p�es. forming a large and 
"plendld Maaazine of Architecture. rich ly adorned with 
ele{Jant plates and .>ther tine en"ravin�s ; illustrating the 
most IDteresting examp! es of modem Architectural 
Construction and al lIed subjects. 

A speCial feature Is tbe presentation In each number 
nf a variety of the lat.est and best plans for private resi. 
dencep. city and country, including tbose of very mod­
erate cost as well 88 the more expeost ve. Drawin�B in 
perspective and in coior are given, tOJZether with Floor 
PJantt. DeSCriptions, Locations, Estimated Cost, etc. 

'.rhe elegance and cheapness of this magnificent work 
have won for it the J .ar�e!!a (j i l'cll i a t i o ll of any 
Arcbitectural publication In the world. Sold by all 
newsdealers. '2.50 a year. Remit to . lU U N N  & C O  • •  3Ul Broadway, New Yorl,. 

--.--

�l:Vllrt �ditiOlt 

MOUNTED OR ON S I LLS; F'OR 
DEEP OR SHALLOW WELLS, WlTlf) 
STEAM OR HORSE 'POW tER l CRUCIBLE CO. ,  JERSEY CITY,  N . J .  E .  v .  BAILLA RD, 106 Liberty Street, N. Y 

of the SCTENTII'IC AMERICAN, wltb whlcb is incor·. 
porated " LA AM ERICA CI ENTIFICA E INDUSTR IAL," 
or Spanisb edition of tbe SCIENT I FIC AMERICAN Is pub­
llsb�d monthly. and is uniform iu size and typograpby 
wltb the SCl1CNTIF t c AMER I OAN. Every number con­
tains about 50 pages, profusely illustrated. It Is the Onest 
sclentlOc, Industrial export paper publlshed. It circu­
lates thro1Ighout Cuba, the West Indies, Mexico, Cen­
tral and South America. Spain and Spanlsb possessions 
-wherever the S)Jsnisb lan�uage IS spoken. THE SCI­
ENT I F I C  AMER I CAN EX PORT EDITION has a large 
guaranteed circulation in all commercial places through­
out the world. 13.00 a year, postpaid, to any part of the 
world. Single copies. 25 cents. 

S EN D  ,. O R. �B��t'�� 

. ·�Z. . .  ',:_.i. . . . . ... . . my method, '2. 
. . ·.r . J ;Iie. Occult Forces, 

,.,'Ot; D, " . ..... t1I1,·�IC Temple, Cblcago 

The FAI R B A N KS - M O R S E  
G A S  and GASOLINE  ENGINES,  

STE A M  P U M PS, 
FRICTION OLUTOH · PULLEYS. 

pr Manufacturers and others who desire to  secure 
foreign trade may have lal"l<" and handsc.mely displayed 
announcemen"'s publisbed in this edition at a very 
moderate cost. Rates upon application . 

iU lJ l'i N  & CO .• l' n b l lshen. 361 Broadway. I\ ew York. 

© 1896 SCIENTIFIC AMERICAN, INC.
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to his O'W1ll interest. wht' detJ! III Arent Ind Ammunition. or wbo ,boot •• Rile 
PllIlo1, or :::hot Gun. and bll nOI • cop, of IDEAL HAND OOO.&., No. Z . A .  

�lW��r '::��c!D���rn��' to !U!o:�� e��ed::� ,�e;�::r ::er
i�.) iE 

IItEAL 11 1<'(.:.. CO . • . Drswer A, :Sew U nveil. Ct.�. S. A. 

Tho TYDowritor 
EXCHANGE, 

It Barclay St . ,  N ew York,  
1 5 6  Adams St. , Chicago. 

38 Court Sq" Boston .  

81 8 Wyandotte Street, Kansas City, Mo, 

O N LY PRACT I CAL MAGAZ I N E  CAM E RA. 
S U N AR T ' S  ,:�-;:�:z�s-. " ( ',,' - . " VENI ,  V IO l V IC I ,"  

• -'. \1 S U NART MAGAZ I N E ,  

-r SU NART FOLD I N G S  
Send for Illustrated Cata­

logue--2 cent stamp. 
SUNA It'I' I'HOTO CO . . ItO(J H �;S'l' E It .  N. Y .  

E LE CT R I C ITY PA P E R S  
No. 6. How to make a Majlneto Macbine. 
No. 7. How to make a Medical Induction Coil. 
No. 8. How to make a Pocket Accum·llator. 
No. 9. How to make a Plunge Battery. 
No. 10. How to make a Voltmeter. 
No. 11. How to make " Galvanometer. 

tO il e t h llt'8 

ME C H AN I C A L ND SU RYEYI N I  D R AW I N C  A TAU G H T  B Y  MAIL 
Large salaries earned. TermR moderate. Uses your 
Bpare time only. IT Send for Catalogue. BLACK 
CORRESPONDENCE SCHOOL, Box 447, PATERSON N. J. 

Expert Chemical 
Services 

furnished to Solve 
Inventive Problems 
Develop Ideas or for 
Experimental Work 

Minors 
Invontors 
Promotors 
lanufactnrors Have your waste 

m a  t e r i a  I utilized, 
your ores assayed, 

or other products analyzed. Expert advice 
in chemical, electro-chemical, or chemico­
legal matters. Correspondence confidential. 

M A R I N E R & H OS K I N S, 
C H E M ISTS AND  ASSAYERS. 

B t Clark Street (top floor). C H ICACO. 

WANTED M E N  A N D  B OYS 
everywbere to put up ElectriC Bells, Burglar 
Alarms, Telephones, etc. Oatalogue free. 

C. M. 'I' U R N Q U I  S T, 
2 1 6 South �r��i

C
�t���f�

l
t
S
hlcnlro, III.  

S MALL M OTO RS FO R ALL PU R POSES � Pri ces from $1 to $ 1 � . 
'l'be Best Manufactured. No. I Motor and Bat-

. 
te

����:h�::'t.3��iJ'1';.'i,,!iur�
os. ', 5 and 6 

X RAY OUTFIT, 8 1 8, complete. 
X Ray Book, 250., cloth 5Oc. 

IT Send stamp for new Circular and Price List. 
BOSTON M OTOR CO.,  BOSTO N ,  MASS . ,  U. S. A. 

Jeitutif ie !lUtrieIU. 
lJlije :QO. 22 I]ammond 

o 
Possesses 

o 

{ A LIGNMEN'l'-Perfect and permanent. 
I M P  RESISI 41  N -Invariably uniform. 
TOU(JH-Soft, IIgbt and elastic. 
IS PEED-206 words a minute. 
DURA B I I. ITY -The fewest parts ine best made 
V ARIE'r V - 12  langu�es, 37 styles of type, paper or 

cards of any WIdth or size on one macbiue. 
PORTA B I I , I 'l' V-Weighs OillY nineteen pounds 

complete, with traveling case. 
THE HArmOND TYPEWR.ITER. CO. , 

The Edison Phonographic News 
tells ... here and bow you can procure cheaply 

the great money-earnlng wonders. Sample copy IOc. 
T H E  O H I O  PHONOGRAPH CO.,  CINCI N NATI ,  O. 

401 East 6:zd Street, 

N U M B E R  
4 

yOS T 

NEW YOR.K 

FOR ELECT R I C  L I G H T I N G .  
j3peclal low prices to boom 

bUsiness. 

A Perfect Typewriter Does Perfect Work. $ $ $ 
1311/Eht 19 c;p. n8 VPolt dy'!!'mo =� 
��:�

r 
�!!1':'m�:i���.

II
��tl�f�';il.i 

����. v���e�
c 
st'g;

or
: 'IM� 

terles for all purposes. R� Bros. 
& Co., SO-iU Market St .• Chi�o, III. 

THE FADING OF PIGMENTS.-A PA-
per by Capt. W. DeW. A bney, discussing the Rmion of 
the various rays of the spectrum upon colors. Contained 
i n . SCI F.NTIFIC AME IlICAN SUPPLEMKST, No. 1 0 1  fie 
PrICe 10 cenIB. To be bad at this office and from al l 
uewsrlealers. 

44 The Beautiful Work of the Yost " is Unequaled. $ 
r;r- Stmd Jor Cata/of/1U. 

Yost Writing Machine Co. 
61 Chambers street, 

New York. 

VElrOX PJ'( TolE Tol A R.evolution in Pho­� 1- I'\. tographic Printing. 
_ When expo�ed to tbe same IIgbt, prints aOO time� q U I cker thnll a l b u m e n  • • •  

GLOSSY o r  MATT No dull or rainy weatber to in.terfere witb your work. 
Deve�l)ped and toned as f�t :;'th�;ri�t�j����Oc��b!·���a���::lc�

n
�f=�O�re beautt!ul than ca� be produced on anv other paper. Permanent prints. Tbe jlreatest paper for hot or da.mp chn:;aates. :\0 cell [� In stamps brings two sample dozen cab's, developer and three sample pnnts. N e p e  I'U Platinoid, Enameled and Rough Brmnidt Papers are the best and most uniform In tbe market. N epel"a 1' 1) I' ,  an insoluble gelatine paper. 

Nepera Cheml'cal 00 R e m b l'andt,  a Matt Printlng-out Paper. . 
. ,  Sol e Manufact u rer8, N E l'ERA PA R K ,  N .  V .  
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� AMERICAN. continue to examine tmprove- � � ments, and to act as Solicitors of Patents � � for 
l::v;,t�:

o
l��e of bu,iness they have had nearl Fifty � year8' experte?"-ce, and now have 'Uneq'll-aled facilitY,s for � 

� the preparatIOn of Patent Drawings. Rpeciftcations and � � t he  proseeution of Appi icatiolls fol' Patents ir: the � � United 8t9te8, Canada, and Foreign Countries. Messrs. � --------- Munn & Co. also attend tv the preparation of Cavea.ts, � � Cog
yrigbts for Books, Labels, Reissues, ASSignments. � � r�tru�Eg'ig ��e�'i�I����!-�t� ��:C�����e :-.1� ���':�� � � ness, on very reasonable terms. � 

__ A pampblet sent free of charge on application con- -­
____ tainlng full information about Patents and bow to pm- � � cure them ; directions concerning Labels, Copyrights, � � �::I��e�t.�

e
W:je�Eg

e
8�';es�

e
''l£�::S ��

f
�
I
�:

e
S�I�

n
�1 � � Patents, etc. ____ We al.o send, fru of charge. a SynOPSIS of �'oreign __ � Patent Law�, sbowing the cost and metbod of securing � � Patents In au tbe prinCIpal countries of the world. � � M U N N  &. C O . , SOLICITORS or PATENTS, � � 3 6 1  B ROADWAY , N EW YORK.  � __ BRANCH OFPICES. - No. 622 and 62l F Street. Pacilic -­---- Building, near 7th Street. W ASHI";GTON, D. C. � 
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GaSOline Engines run anything. .. Economy in 
Power " Is our motto. pr- Stmd lor catalogue. 

WEBER GAS AND GASO L I N E  E N G I N E  CO • •  402 Southwest Bouleyard, Kansas City, Mo.  

PUBLICATIONS FOR 1 8 91 .  
Tbe prices of the dilrerent publications In the United 

States, Canada, and MexiCO are 88 follows : 
RA T E S  BY M A I L .  

Scientific American (weekly), one year, �.OO 
Scientific American Supplement (weekly), one year. 5.00 
Export Kditlon of the Sclentlllc American (month-ly) in Spanish and EngUsb, - • - - _ 3.00 
Building Edition of the ScleJlt;lfic American 

(monthly), - - - - - - - • • 2.50 
C O M B I N E D  R A T E S  

In  the United States, Canada, and Mexico. 
Scientific American and Snpplement, • 7.00 
Scientific American and Bnlldlng Edition, - 5.00 
Scientific American, tbe Supplement, and Bulldlng 

Edition, - - - - - - - - 9 .00 

T E R M S  TO FOREIGN COUNTRIES. 
pJi,�?J:l�l t"ou�:��f������r��8
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Scientific American (weekly), - - �.OO 
SCientific American Supplement (weekly) 6.00 
Building Edition of tbe Scientific Amer-

E._ ....... 
£ s. d. 
0 18  1\ 
1 , 8 

Ican (monthly), - 3.00 0 12 ' 
Export Edition of tbe Scientific Amer. 

lcan (monthly) in Spanish and Enjl-
nsh, - • - - - - - - 3.00 0 12 4 

COMB;NED RATES TO FOREIGN COUNTRIES. 
Scientlftc American and 'Supplement, 8.50 1 14 11 
Scientific American and Building Edi-

tion, - - - - - - - - 6.50 6 

SCI"sr:;���e�r:::C�':,'d ����l��
c
l<I'ft��<;"� 11.00 

IT Proporti(mate Rates for Six Months. 
Tbe above rates Incluc1e post�e, which we pay. Re­

mit by postal or express money oraer, or draft to orde. of 
lll UNN &; C O "  361 Broadway, N ew Y ork. 

UUGHING CAMERA. I DC. 
The tat .. , inTention In Cameral. You look 

throUCb the lenl and rour liout trieadl .ilI look 
like li'fiD, IlI:eleionl, Jour thiu. hi,uda like Dime 
¥UMum tat men , bOTN' lIk. pralei and in fact 
eTerylbiDg appean u thougb 10U were U<rinr in another world. Eacb camera oontain. WO !troD.! leDIoI in DeMir flDilhed t.th_� c.... Th. I&&­.t mIrth·maker OD. tbe martet; el'lMn huh. ,II of apon. Cat&l.ocue of 1.000 Donldet anel lample Alber. 100., 8 tor 26c., It 900. maUe.! poItp&ld. Apnr.. WaDted. ROBT .. H. INGERSOLL a. BR" ..... Dept. lIo.m. 661:0_ 81., :11 . .. 

CROOKES TUBES AND ROENTGEN'S 
Photography.-The new photo�rapl Jy as performed by 
the use of Crookes tubes ns Ii source of excitation. A I I  
about Crookes tubes. 8CIEN'f[FIC AMKRlCAN 8UPPLE­
M"N�·. Nos. 1 S I . 1 89, 238. 243. 244, 7 92. 7 9 � ,  
9 0 ii ,  9 S 0 .  1 O � O .  1 0 � 4 .  1 O ll li, 1 0�6. 1 0 �". also 
SCIENTIPIC AMKRICAN. Nos. 7 ,  S. 1 0  and 1 4. vol. 74. 
'l'hese profu�eJy i l l ustrated SUPPLEMEN'rS contain H. 
most exhaustive series of arttcJes on Crookes tubes and 
the experiments performed with them. Amnng them wil l 
be found Prof. Crookes' early lecture�, detailing very 
fully the experiments which 80 exoited the world .  and 
whtch are now a�'II.i n  exciting attention In  connection 
with Roentgen's phor,oil'raphy. Price 10 cent8 each 
To be had at this omee and trom all newsdealers. 

O O D E N  T A N K S .  
F'M"u����ss��l'1r��'!,:��

f
��:!�

. 
La. Red Cypress Wood Tanks a specialty. 

W. 1<:. CA I . II W Jo: I . I .  (: U . .  
217 r l\Ialn 8treet, Louisville. Ky. --

--. 

� 

I C E ili A  (JHINES, COl'lIss Engi n e'!:. Urewcn, 
nnd B o tt l ." .·s' Mach i n ery. THE VILTER 
MFG. Co .. 89!1 Clinton Street, Milwaukee, Wis. 

THE ORNAMENTAL IRON INDUS-
trr.-Description of the Dlethod of manufacturing 
wrought iron into ornamental and nrtistic forms, W ith 
9 i I lustratlOn8. Contained in SC[ENTII!'IC AMERICAN 
�UPPLEME"T. No. I 020. Price 10 cents. '1'0 be bad 
at thi8 office and from al l new8dealers. 

. •  '/"" .""A 

PROPOSALS. 
DEPARTMENT OF PUBLIC WORKS. 

Sydney, Australia, June 30, 1896. 
SUPPLl: of' 1 5 0,000 tons of' steel raU s 

and other Permallent Way Mat!lrial .. 

to be Manufactured In the Colony o. 

New South Wales. 

Olrers are hereby Invited by th" Government <.of New 
Soutb Wales, Australia, and wtll be received by tbe 
Secretary for Public Works In Sydney, and the Agent­
General for New South Wales In London, up to 11:30 

o'clock on the 30th day 01 December, 1896, frum persons 
willing to contract for the supply of 150,000 ton. of 
steel ralls and the D('cessary quantity of h'lsh-plates. 
Fish-bolts and Spikes. manufactured In the Colony of 
New South Wales, out of Iron ore and other neces­
sary minerals the natural product of, and with coal, 
coke, or other fuel, smelted, gotten and raised within 
the said Colony, upon the Terms and Conditions which 
can be seen at the Offices of tbe Minister for Public 
Works, Sydney (or tbe Agent-General for New Soutb 
Wales, London), 

J .  H. YOUNG, 
Minister for Public Works. 

�iW:e 
TY PE W H EELS.  M O D E L S  L£XPERIMENTA L WORK.SMAU.MM:H11IEIft 
NOVE\:TIES .  ETC. NEW 1D  8TENCIL waMI 100 NAaaAU a! N"'� 

55000 We olJercash for simple Ideas, patented 
or not. Send 10 cents, to cover post ... 

age and expense, and we will send plan and particulars. 
H. H. FltANKLIN M F G. CU •• Svracu8e, N . V .  IiB
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�!r.t!!!�h�r!}�l!��! . Mtut be .old. ",Trite at once. 

The 8. T. dAD CYCLE CO., Wabuh ATe., CbJoaco. Ill. 

Sueeeeds where othert faU-oause wllJ' 
New system of TeDttJaUoDI new method 
of generating molstureJ positive aotion 
of self regalator. Made so ther ClaDDot rau. 
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10 cents. Also to be h an of newsdeaie1"s iL all parts of 
the country. 

OD Tools, GUllS, Cyd�s.. �t( .• t����,�_���absotut�IY preveottci by using 

j MANNOC1TIN, Shore gunners J say it's the only absolute rust_preventive.. 

, Simple call. TweDty.five Ceot'"':' Ask (OJ" bc?oklet 

j OT� GOETZE. ,1\8 Broad Strttt. New York. N. Y.) 

Experimental Science 
BY 

OEO. M. HOPKINS. 
Seve nteenth Ed ition.  

R.EVISED AND ENLAR.OED. 

840 pages, 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old, information that will 
enable him to comprehend the great im­
provements of the day. It furnishes sug­
gestions for hours of instructive recreation. 

s
.
end for Illustrated circular aI!4"" '-!, 

· .... .,Iete table of conten!!!-� '/ \. 
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ORDINARY RATES. 
Inside Pall'e, ench insertion _ - 'ii cents a line 
Back PllKe" each insertion _ - - - $ 1 . 0 0  a line 

IY" For B<nne classes of Advertisements. Special and 
Higher rate8 are required. 

'£be above are cbar",es per agate line-about eight 
words per line. This notice shows the wIdth of the line, 
and is Bet in agate type. En�raving8 may head adver­
tisements at the same rate per agate line, by measure­
ruent. 88 the letter press. Advertisements must be 
received at Publication OMca as early as Thursday morning to appear in the following week's issue. 

.1 c itutifie �mtricJu. 

HURRY UP I L I M I T E D  TO 
December 3 1  

A Most Sensible Gift for Your Fami ly or Friends 
For Use in Your Home or Office, or to assist the Children in their Studies, no 

other Reference Book in the World compares with the New 

CribUnt � Bi(\fdt AMER I CAN STANDARD 
Tested and True. E-NCYCLOPED IA .  

Yours for 3 Cents 
a day 

The EaBie.t Runnlnlf Wheel in the World. 
IY" Send for Catalol/1U. 

THE BLACK MFG ,  CO . ,  ER IE ,  PA, 

Nickel Silver 
Watches" • 

We are casing all sizes of movements in this 
new metaL It takes a better finish and is more 
enduring than sterlitw. 

It supersedes the old nickel plate. and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 
Trump Cyclometer, 

the JO,OOO mile wheel recorder, 
are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch CO. 

THE • • •  

CHARTER 

WATER,BUR,Y, CONN. 

GASOLI NE  ENG I NE  
i s  used for almost every purpose power is appl ied 

Edition of November 1 ,  1896. The Dnlshed work of more than l00 0f the world's greatest scholars, 
educators, sclentisl8 and specialist., conden.ed for the UBe of bUllY people. 

The cut on the leCt 
shows sample vol­
umes oC the hand-
some 

Cloth Style 
which shall be yours 
Cor '7 monthly pay­
ments of81 each , or 

$5 Cash with Order. 
The cut on the right 
shows sample vol­
umes oC the elegant 

Half-Russia Style 
which shall be yours 
for 9 monthly pay­
ments orsl each or 

$7 Cash with Order. 

A S U P E R B  R E F E R E N C E  LI B RARY 
covering the entire range of human knowledge, IlJvention and dl8COver

l 
up to the present daY�lnclod inlf the 

Arts, Mclences. HI.tory, Bi0'\Iaphy, Philosophy, A.tronomy, 1\ eteorololl'Y. Geograpn
i

' Nuvill'u-
Vb;�i::I':.�t;,gch�:i�����t!1��tri�U·:'Yi.a�rJf:J��{:.;, �y'':o"l::�?St��f,:W�:'' e:'?OIOIlY, 

thoolollY' 
J U ST O F F  T H E  PR ESS ! 

The Dew American Standard Encyclopedia Is broullht. right down to the date of Ito Issue and contalos 
hundreds of articles on subjects on which all the older reference works are necessarily silent. It Is also a superior 
�!'���:t��Cj���!CC�:��:; ��
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wbole Glube, and tL rich storehouse of general, practfcal. up-to-date information-scientific. historical. military. 
80cial and civil-all arranged and classified In convenient form tor ready reference. 

U N T I L  
Dec. 3 .  O N E  D O L LA R  Secures I m mediate possession 01 this 

superb l i b rary, Balance payable S 1 .00 
mo nthlI lor 6 months- about 3 cents a 
day. Total O n ly $7.00. 

IT IS THE VERY I ,ATEST OF ALI, REFERENCE WORKS. These are some of tbe live topics 
�:�:�� y:��".,�,':I��J�e!�"y'l�"rr:t�� l[i����:'ti�I:�:, llo':-��le!;":�:la1�I,

a
'l

t
i� ��rp':.�it�o.:\��\.f:,':.! II'raphy, Free "'ilver, Electrical Science. Acety lene , Prof. Roentlren. ISkialfraphy, etc. On these and a thousand otber important topics of to-day the older books SHoy ootbiD" or are years behind the age. This great new work is aD absolute nece88ltv to all who want to keep abres8t o f  tbe times. 

IT 1M ' I A H N I F I C .: S T L V  I J , I , ( ) M T R A T E D  T U RO l·(; UIIl·T with beautiful colored maps of every cou n t  ry on  t he  J.{ lobe� ftupprb eharl  � bea n n !!  upon anat o m y ,  minera ! oi!Y. (, I J t ( )mtl lo�r.  zoology. (088 i l :-l, el(>('tri('al Sl' i­c l lce. l)rdllanCe, etc . •  beSIdes th3 cnunties8 woodcut eDgravi DJ.(� t ha.t graphical l y  U1ustrate the thommndo of 8ubj t!(·t!j 

OUR GREAT SPECIAL OFFER FOR I NTRODUCTION 
As a meBDS of quickly Introducln� and popularizing this peerles8 bome reference library. we have decided to distribute a few advance 8at8 1n each community, regardless of cost "nd purely as an advertbdng project. We know that every set so placed wllJ prove an advertisement of the greatest power, and lead to hundreds of sales at 
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����!: will be adVanced to regular r&te ..... 819.00 to 83 t .oo a set. We reserve the right to withdraw this olfer at any 

time without notice, In whlch case money will be returned without cost to Bender. 

H OW TO ORDER Send $1.00 to American Newspaper Syndicate (address below) and the entire 
• .  set will be forwarded. Subsequent payments to be made as follows : On cloth 
• •  8tyle, $1.00 a month for 6 month. ; on Half.Russia style, 'I.OO & month for S month8. When ordering be sure to state style of bindinJ{ wanted (we recommend the Halt-Russia) with ful l ship­

pina- direct ions. A II  transportation charges to be paid by purchaser. Books K"uaracteed a8 represented or 
first payment refunded i f  set is retn .. ned within ten day • •  We refer to  any newspaper or  bank In  Philadelphia 

M PEC IA L TO CASH BUYElt S :  If cash In fui l  be sent with order, prices will be 8�.00 for cloth style, 
.".00 for Half-Russia, uutll Dec. �4 on ly. Book of Specimen Pages mailed free UPori request. �������� to u nder the sun ,  and is unequaled. CAU T I O N ' We are the .ole publl.hers of the [jew American Standard Encyclopedia, 

• and can assume no responsibil ity for any orders except those sent directly to us. 
Full particulars by addressing Uewnre of Inferior imitation. brazenly advertised at higher price.. Bee that our name, and no 

CHARTER GAS ENGINE CO. other, is at the bottom of ellch title page. 

��� Box 1 48, Sterl i ng , l I I .  AM E R ICAN N EWSPAP E R  SYN DICATi, 8th &; Locust Sts. ,  Philadelphia 

r---'--"-'-�----------------l \ f 
The 
American 

Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

TIllS Com pan y own s  Letters­
Patent :K o .  463 , 5 6 9 ,  granted 
to E m i le B erl i n er  � Jv e m ­
ber 1 7, 1 89 1 ,  for  a co m b i n ed 
T e l egra ph a n d  Telep h rme, 
covering a l l  forms of 
M icrophone T ran smit ters 
or contact Tpl ,�- ,-

� ? 
t 

t 
? I THE HARTFORD, No. 2 

Has an Automatic Platen Lift 
An Automatic Switch for ribbon movement, feeding both ways 
Automatic Lever Locks 
Alignment that is positively permanent 
Compared with the Hartford, no other machine is up-to-date 

We solicit cash trade and can give such customers A GAIN  OF 
50% over what is offered by competing houses in our line 

ALL ARITHMETICAL PROBLEMS 
solved rapidly and accllrately 
by the Comptometer. Saves 
60 per cent oftime and entire­
ly relieves mental and ner­
vous strain. Adapted to all 
commercial and scientific 
computation. Whydon'tyou 
get one ? Writef<w pamphiet. FELT " TARRANT MFG, C;O . 

T H E  H A RTFOR D TY P E W R IT E R CO. , 1 LAUREL ST. , HARTFORD, CONN. U. S. A .  

D A I M L E R  M O T O R  C O M P A N Y,: 
B U I LD E R S  O F  

HIGHEST GRADE SINGLE AND TWIN SCREW, LAU NCHES 

~ 
Motors from I to ",:-,.dual Horse Power. 

. 
Safest cleanest and ;Y" \;pst power boat built. 
N" c�"l". 01" I'mokf' . '"\  ' boiler, n o  elec­

,. . .  . .  - - - --- - -- ''ld.,!lr pressure. 
"!Ie power 

+:. iages. , ;  and 

[NOVEMBER 2 1 ,  IB96. 

PHOTOGRAPHIC 
SIMPLICITY 

Is embodied in the Pocket Kodak. 
EASTMAN KODAK. CO. 

BooRlet free at agencies 
or iJ.JI mail. Rochester, N. Y. 

P R I E STMAN SAfETY O I L  EN G I N E  
gi';! .=::u��e����re 

No Extra Insurance, No 
�te8m, No G88. No Gasoline. 
ReIi.able, Safe, Economical. 
and Convenient. Chosen by 
Nine Govenoments. Used for 
nearly every purpose. 
P R I E S T  MAN & CO . . l ncorp'd, 
:i30 Bours" Bldlr., PH I I,A D E I, P H I A .  PA . 

This be
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r Horse 
WEB;';'J'ER � actual horse power 

GAS E NGINE 
for !!II 1 ;; 0 .  less 1 0%  dl,count for cash. 
�n�s��:;::i��.lWfr':.�t;:'J'I� o,u

l� 
therefore we can make thea&rce. Box-
�aa�

r
f�:lf�'b�tG:::N�� pounds. 

IY" Write for Special Gatalogtu. 

WEBSTER M ' F ' G  CO. 
Im4 West llith Street. CHlCAGo. 

POWER ? POWER ? ?  POWER ! ! !  
1;'lfty per cent. Increase at 

no additional expense. 
Victor Vapor Engine. 

Emphatically the Twentieth 
Century Gas Engine. 

Send stamp for catalo(lUe "A" 
Reliable agents wanted. 

THO MAS KAN E & CO. 
64-66 Wabash Ave., Chicago. 

STATIO N A R Y  
a n d  M A R I N E .  

W .n  .. ,,,,.;n,, " Is the only reo 
"�.-=;:-,c •• -c as: )=�� e�� 

. Reqnires no 
-----'.�v.eo'S'�af�����taet.�s� 

NE MOTOR WORKS,  12 Huron Street. 
O R A N D  R A P I D S ,  M I C H .  

TH E I M P ROVED lAS ENII N E .  
Two cylinders I n  one casting. 

OCC
�

ieM less space and weighs 
�!�e?

r
C�� t����t:Ce���e�

n
fo�� 

er Is required. Either at .... 
tlonary or marine. No ftre. 
No heRt. No smoke. No ll­
censed engineer required. 

lIT Send for catalogue. 

SI NTZ GAS E N G I N E  CO .. 
Grand Rapi d., 

Mich., U. S. A. 

At I P · Sievelel, W:l.tch81 GUDI, Bogglet H�mel', 

rl � B SI01IflDg llaehlnet Orgsns. Pb.n08 S .. fef,Toolj 
-4 Fca es of all v . rietieil :"I[.J HlO" other ar

. 
tides Lhts free CUICA.GO SCA I.E ( 0 .  Cblc:!C"o 1 1 1 .  

------ -----

F R E E  from cams 
gear.

\ 
rockarms and 

camp icatlons. 
Greatest simpliol-

�u..:g::rt';.�
c
i1er'C:t-

alogue by Bendinq 2 
2-cent stamps. P. F. OLDS & SON , 
The Gasoline EnglneBullders. Box 418, LANSING, MICB 

At the Late Horse Show 
r':;7Js

m
l'..':,k�J ��e pn:I':.;��g�,,\�: 

secure tread that comes from conD­
dence In the shoes worn. The 
"SURE STEP" HOItI'lE SHOE 

has a hard rubber tread that grips 
���:�t� �:rJ:'ltu

s
.x;r;:. ��P�[:d 

cold to the hoof. PrIce '2.00 per set. 
Send for descrlpUv. circular. to Mlr � 

FRED'K W. HAHN, 358 G rand Street. New York City. 

IT CAN H IT BACK, 
and tt's the best bome exercise 
t��:�:�fv!�e mUJ!Cle. t:lmaJl 

The Portable Striking Bag 
can he used by either sex -any 
age. Stands In comer wben 
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